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Raven M. Wesrcort, presi 
dent of Holladay & Westcott, 
of Los Angeles, and newly 
elected president of the 
Consulting Engineers Council, 
savs that he got into engi 
neering through the back doo 
Whichever door it was, he 
did manage to take a long 
look around the vard before 
lifting the latchstring. The 
1959 edition of Who's Who 

in Engineering shows that he 
went to U.C.L.A. for three 
vears, but it was 15 vears 
between his freshman term in 
1923 and his last term in 1939. 
In between he was far from 


inactive. Who's Who 
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porevent 
seat ring 


leakage 


with OIC modern design 


See how this end-seated ring fits into the valve body, out of the tlow, and 


treamlines the body port. 


QOld-style shoulder-type rings interrupt flow, cause turbulence. Since 


rings are seated in tension, they loosen and leak. 


These OIC streamlined rings are end-seated in compression against the 


body. They can’t loosen, even in continuous operation, so they won't leak 


This is the kind of progressive engineering know-how that’ 
Old-styl OIC service when you call on OIC for help in solving vour valve problen 
ed ring d d v : 
cated ring sa ine sigh cl hor more information on the complete line of OC iron valves, phon 
(tion cro ection 
vour local OIC distributor or write for Form No. 1005 


Al VES FORGED AND CAST STEEL, BRONZE 
IRON AND DUCTILE IRON VALVES 


THE OHIO INJECTOR COMPANY #*© WADSWORTH, OHIO 








When price is not the main consideration 


It Costs So Little More 





DOWN LIGHT-—- TOO CONCENTRATED KIRLIN—-WIDE SPREAD — GLARE-FREE 
Low-brightness on the object you are looking at All objects to be seen are well lighted 


No brightness on the vertical surfaces Wide distribution lights the vertical surfaces 


No “Hot Spot” with Kirlin Lenses 


BUILT-IN 


Lug 


/ 


iy 


Down lights are intended for spot ? : Kirlin louver glass directs the light 
lighting—not for area lighting at an angle—uniformly 
(shown are three 150 W. units) (shown is one 150 W. unit) 


r 
' SALES ENGINEERS IN PRINCIPAL CITIES ®@ Available in many types and sizes 
; @ In stock at leading wholesalers 
Th KIRLIN C 3435 E. JEFFERSON AVE. ca : oe , 1 
@ Underwriters Laboratory an -B.E.W. labels 
e @ DETROIT 7, MICHIGAN 
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ARGONNE 


GRAVER 


CONTRIBUTES TO 


Pp 0 W E R b R 0 G R E $ $ with advanced water treatment methods and processes 


Enrico Fermi Atomic Power Plant. First large-scale 
fast-breeder reactor in the United States. Built to 
produce steam for commercial electric power and 
to advance research. To go into operation in 1960, 


Eddystone Station, Philadelphia Electric Company. 
Largest supercritical plant in the world—highest 
temperature (1200°F), highest pressure (5000 
psig). To go into operation in 1959. 


Argonne National Laboratory, the Experimental 
Boiling Water Reactor. First reactor built to explore 
the commercial use of atomic energy. Now in op- 
eration, 


All three installations have in common not only unique water treatment 
requirements but also the incorporation of scavenger demineralizers. 
These units were pioneered by Graver Water Conditioning Co. to meet 
the ultra-pure water requirements of supercritical and nuclear power 
plants. Now Graver is offering them for use in sub-critical plants where 
they represent a major breakthrough in problems of internal contamina- 
tion which are of concern to all power plants. 

Our work in boiler feedwater treatment for sub-critical, supercritical and 
nuclear power plants shows the breadth of Graver’s contribution to 
power progress. Our pioneering of scavenger demineralizers for wide 
application is but one example of the research and development which 
goes on constantly at Graver to keep apace of this fast growing industry 
and to introduce new equipment and methods for the further advance- 
ment of the field. 


Industrial Water Treatment Dept. I-322 
GRAVER WATER CONDITIONING CO. 
Division of Union Tank Car Company 

216 West 14th Street, New York 11,N. ¥. 
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(iss) TRI-TEN STEEL 


saves *175,000 


IN ILLINOIS RIVER BRIDGE 


Five-span cantilever bridge, Peoria, Ilinot arrying two 26-foot roadways Totalp 


length of spans — 2,340 feet. Designer: State of Illinois, Dept. Public Works and Build 
ings, Division of Highways. Fabricator: Allied Structura) Steel Cos. Erection by Indus 
trial Construction Co 


$175,000 was saved by the use of USS TRI-TEN Steel in heavily stressed chords and 
diagonals, where it eliminated 850 tons of deadweight, 
v 


= ‘iar 


his spanking new Illinois River Bridge at 

Peoria takes advantage of the cost-saving fea 
tures of high strength steel. USS TRI-TEN 
Steel was used wherever it would save money— 
and this was in most of the chord members and 
about 70% of the diagonals. These parts could 
be made thinner and lighter because of TRI- 
TEN Steel’s minimum yield point of 50,000 psi. 
The bridge is all of 850 tons lighter than con- 
ventional construction would have been. 

From 20 to 40% less steel was used in the high- 
strength low-alloy steel members. Less compli- 
cated members and fewer side plates was another 
consequence of using TRI-TEN Steel, leading to 
lower fabrication and erection costs—and, ulti- 
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mately, fewer maintenance problems. It is es 
timated that $175,000 was saved by using TRI- 
TEN Steel. 

USS TRI-TEN Steel is particularly recom 
mended for welded structures. It has good work 


ability and superior resistance to atmospheric 


corrosion and meets all the requirements of 
ASTM Specification A242 

Other USS High Strength Steels in the 50,000 
psi minimum yield point range include USS 
MAN-TEN which combines strength with econ- 
omy and USS COR-TEN for strength with out 
standing resistance to atmospheric corrosion 
Where a very high yield strength steel is needed, 
our USS “T-1” Constructional Alloy Steel com 
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bines weldability with 100,000 psi minimum yield 
strength 

For complete information on any of these 
steels, call our nearest sales office or write United 
States Steel. 525 William Penn Place, Pittsburgh 
30, Pa. USS, TRI-TEN, MAN-TEN, COR-TEN 


ti wistered le A 


United States Stee! Corporation — Pittsburgh 
American Steel & Wire — Cleveland 
Columbia-Geneva Steel — San Francisco 
Tennessee Coal & tron — Fairfield, Alabama 
United States Steel Supply — Steel Service Centers 
United States Steel Export Company 


United States Steel 





Ralph M. Westcott 


— Starts on front cover 


lists him as a printer, a date grower, and the owner 
of the Ralph M. Westcott Water Treatment Service. 
It fails to mention that he was also an avocado 
salesman, and a manufacturer of scientific photo- 
graphic slides 

Westcott started his water treatment service 
company in 1940 and did quite well with it, selling 
out in 1949 because he decided he wanted to be 
an impartial consultant on water quality problems 
and refrigeration. His experience in the water treat- 
ment field also had alerted him to the existence of 
several insidious and irresponsible water treating 
gadyets. He undertook a campaign to expose these 
devices as fraudulent —a campaign which is being 
continued. These efforts were partially rewarded 
when the FTC: recently issued a final cease and 
desist order against one of the most flagrant pro 
moters of such equipment. 

Enters Private Practice 

The fact that he received his engineering regis- 
tration from the California Board in 1948 had some- 
thing to do with his decision to leave sales and 
stick to consulting services, for he was now a regis- 
tered mechanical engineer. As a result of his per 
sonal experiences with water treatment quacks and 
promoters, few engineers entered private practice 
with a stronger concept of business and professional 
ethics and a clearer understanding of the impor- 
tance of competent and independent engineering 
advice Just three years later, in October 1952, he 
entered into a partnership with Bill Holladay, and 
they founded the firm of Holladay & Westcott, now 
one of the better known and most respected engi- 
neering firms on the West Coast. 

Holladay & Westcott specializes in engineering 
services for the design of facilities. Its list of clien- 
tele includes many well-known manufacturers and 
industrial organizations in Southern California as 
well as several research and educational institu 
tions. Ralph Westcott himself is recognized as an 
authority in the field of industrial waste disposal 
and water quality control for manufacturing proc- 


esses and heat transter 


Society Memberships 

Westcott is a fellow or a member of scarcely more 
than the normal number of engineering societies 
ASR, ASME, AWWA, NACE, and the Consult- 
ing Engineers Association of California, as well as 
a tew others. But Ralph Westcott seldom simply 
joins a society; he leads it. He has the forceful, 


bright, and enthusiastic personality that every so- 


ciety is looking for to fill its offices, and he is rarely 


a member of a society for more than a few months 
before he holds one of those offices. Frequently he 
ends up in the president's chair. 

His experiences in the Consulting Engineers As- 
sociation of California are typical. He heard of the 
group just two months after he and Bill Holladay 
opened their office, and they joined immediately. 
He never has missed, since that time, an annual 
meeting, and he has attended every monthly lunch- 
eon meeting unless business has called him out of 
town. He not only attended the association meet- 
ings, he worked on every committee assignment he 
was given. It was only natural that in 1955 he was 
elected to the board of directors and in 1956 be- 
came the association's president. He served them 
so well that he was re-elected in 1957. 

Meanwhile, at the end of 1955, the Consulting 
Engineers Association of California had joined with 
nine other associations of consulting engineers to 
form the Consulting Engineers Council. The Coun- 
cil became a functioning organization in July 1956, 
and Ralph Westcott attended that organizational 
meeting in Tulsa as a member of the Council's 
board of directors, representing CEAC, 

Again, it is only natural that this year Ralph 
Westcott moved up to the presidency of the Coun- 
cil; he took office at the Annual Board Meeting in 
New York, on April 30- May 2. 


Views on Consulting Engineers Council 

Westcott has some definite ideas about the Council 
and the way it should work for its members. As 
he took on this newest and most important associa- 
tion job of his career, he had this to say in an ex- 
clusive interview with CONSULTING ENGINEER: 

“To understand the Council and its accomplish- 
ments and shortcomings, it is necessary to under- 
stand that it is not yet a truly united group; in- 
stead it is still a federation of separate associations 
of consulting engineers. Some of these associations 
are strictly local, New York City and Chicago, for 
example. Some are state-wide such as Missouri, 
Oklahoma, Georgia, and our association in Califor- 
nia. Still others are at least theoretically regional, 
the Gulf Institute and the Intermountain Institute. 
There are large associations with many members, 
and very small associations made up of just a few 
firms. A few associations limit their membership 
to engineers in interprofessional practice — others 
lean heavily in the opposite direction. 

“Actually, we have only one common character- 
istic: all the members of all the associations are 
engineers in private practice who have no connec- 
tion with sales, manufacturing, or contracting. That 
gives us a reason for being and holds us together 
because it means that despite our differences we 


have common problems of fees, ethics, and business 
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Now building the new 
West...the BEATTY-PECCO 
Construction Crane 


Tonight, a spectacular tower of shimmering steel 
stretching high above the city of Los An 
geles. Tomorrow, the giant comes alive as a busy 
member of the McNeil Construction and Vinnell 
Steel Company team. See it lift, lower, luff, 
swing, turn, and smoothly travel its track 
all in response to a single operator at only two 
control levers! And the Beatty-Pecco Crane pet 
forms one action at a time or simultaneously 
with accuracy, speed, and safety that’s assured 
by patented built-in cut-off devices 


UY SOS 
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Progressive contractors, architects and engi 
The first Beatty-Pecco Construction Crane is now at work on neers have been waiting for a bold new approach 
the new home office building of the Pacific Fidelity Life Insur to materials handling and now it’s here in 
ance Company (Welton Beckett & Assoc., Architect and En the West. Not just a crane but a precision 
gineers). Why not put one to work on your next job? engineered machine which can help you cut han 


Jy SLS S as ()? S . 
For complete details: WRITE, WIRE OR PHONE ae” : ; Be "B a ae 2 és = Bsn ‘ of tre 
STC y S ) » 


BEATTY SCAFFOLD, INC. BEATTY mendous reach, capability and maneuvera 


CAFFOLDS 


TUNNEL AVENUE & BEATTY ROAD CRANES. 


GRANOSTANDS 


SAN FRANCISCO 24 + JUniper 5-0581 


“Safety Pays 4] 


Distributors in all Principal Cities neytmrritpryp ts Rentals & Sales 


7at) -Y:v-p 4[-]| 
Feurrs 


high speed - high efficiency 


Aerovent’s new Tubeaxial Fan, designed around a new 8- 
blade “Macheta” Airfoil Axial Flow Propeller, offers top 


performance against medium pressures at speeds to 3450 
RPM. Available in 16”, 18”, 24”, and 30” diameters, this 
unit combines speed, stamina and modern functional de- 
sign. Easily installed in present ductwork or engineered 
to new construction, it’s the right answer for resistances to 
4” SP. Another outstanding development from Aerovent — 
America’s finest industrial fans and air equipment. 


belt driven direct connected 


WRITE FOR FREE BULLETIN 350 


Air deliveries of Aerovent equipment deter- FI 
mined in accordance with established and ac- 
cepted codes and guaranteed by manufacturer. 


CC Aerovent 


FAN COMPANY, INC. 


ASH and BACON STS PIQUA, OHIO 
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procedures. All of us are interested in seeing to it 
that there is more and more work for the independ- 
ent consulting engineer, that he does a technically 
competent and professionally ethical job for his 
clients, and that he is fairly paid for that work. 

“It is, however, to the variations in organization 
and operation, and consequently the variation in 
organization philosophy, that we owe most of our 
current problems. We might say that the Council 
is now in a stage similar to that of the United States 
when it functioned under the Articles of Confed- 
eration, and it is time that the associations in the 
Council recognize that it is necessary for us to get 
together and ‘form a more perfect union’ and trans- 
fer some of our local autonomy to the national 
organization. 

“Last year the Council joined the International 
Federation of Consulting Engineers (FIDIC), and 
as much as | approve international cooperation, | 
am afraid that we have got our United Nations 
before we have got our United States. Therefore, 
I see it as the job of our Council board of directors 
to bring our loose federation closer together and 
develop an organization that can act for the whole 
while still carefully preserving the authority of the 


separate associations on local levels. 


Membership Concept 


“In my opinion this can be done best by recon- 
structing the whole membership concept of the 
Council. Currently, the only actual members of the 
Council are the several member associations. I feel 
we must change this so that individual consulting 
engineers, the men who are now members of their 
local associations only, can also become members 
of the Council. 

“This would have many advantages. It would 
permit each consulting engineer to refer to him- 
self on his letterhead and on his business card as 
a member of Consulting Engineers Council. It 
would give some meaning to our Code of Ethics, 
for ethics can apply only to persons, not to associa- 
tions. It would permit direct participation of the 
individual members in every activity of the Coun- 
cil, and would give us a large enough membership, 
in numbers, to permit us to take our place with 
more effect in the councils of the major profession 
al societies, such as Engineers Joint Council. 

“That alone is not enough. | think that we should 
set up an organization in which financial support 
is by firms but participation is by the principals of 
those firms. This is only logical, for the firms are 
the business structures through which engineers 
practice their professions. The owners, partners, 
and principals are professional engineers individu- 
ally, but their firms are legally and actually busi- 


hess organizations through which the professional 
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3 Superior Packaged Boilers at N.J. State 
Hosp. Total capacity 132,000 Ibs. of 
steam per hour. Automatic firing of gas 
and oil with pneumatic metering con 
trols and automatic draft regulator 
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and FACTORY-FIRE-TESTED ...Too! 





Flexibility of choice with a complete Why not choose your “guaranteed” packaged 
“Superior Guaranteed Package” boiler to meet the needs of your job, just as you 


Capacities to 61,000 Ibs. per hour would when specifying a field-erected plant, and 


, y yressur 0 YOO p y 

vidi daboseele oR still get the advantages of factory assembly, factory- 
Fully or semi-automatic operation : 
: fire-testing, and most important, undivided respon- 
Integrated console or free-standing panel 


Electric or pneumatic metering combustion sibility? 
controls The Superior Packaged Boilers pictured here are 
pie aaa es combustion ‘‘job-planned” units incorporating burner and control 
co OS 
Rotary cup burner to 27,000 Ibs. per hour equipment as specified by the purchaser, and tested 
Single or multiple steam atomizing burners at actual working conditions before shipment. 


Single or ewin element feedwater regulator Testing involves all functional equipment: forced 


Sr oO tt soo slo ars 7 . be 
ee eee t blower draft fan, burner, combustion controls, programming 


Low and high duty superheaters : 
. equipment, etc., mounted or connected to the boiler, 
Separate packa el economizers 


thus providing a guaranteed product with undivided 
responsibility. Why settle for less? Why purchase 


half a package? For details write for Catalog 1007-W. 


All this with undivided responsibility, 
fuaranteed performance and efficiency tor 


minimum maintenance 











Specialists in PACKAGED BOILERS... exclusively 


IPIENRIOIR 


SUPERIOR COMBUSTION INDUSTRIES INC. PACKAGED BOILERS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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KLIEGL ANNOUNCES THE 
Availability of a 





7” high 
7” wide 
15” deep 


10 KW 
SCR DIMMER 


Specify with complete freedom. Kliegl SCR 

Dimmer Boards are now available with the 

new 10 KW “Big Brother” companion to the 

already popular 4 KW SCR Dimmer. This new 

dimming giant will perform all the functions 

of any dimming system in use or available 

today. For either direct or remotely controlled 

dimming, the 10 KW SCR Dimmer has no 

peers. SCR Dimmers will perform individually 

or in mastering and presetting systems when 

grouped in banks. 

* Uses two Silicon Controlled Rectifiers 

+ Silent operation . .. no TV interference 

* No parts to wear out. Periodic adjustments 
unnecessary 

* No Booster Transformers needed 

+ Infinite loading range. 


Pilot models are now operating. 
To pet the full story about the 
10 KW SCR Dimmer, write Klieg| 
Bros. for complete information 
today. 
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KLIEGL BROS. 


UNIVERSAL ELECTRIC STAGE LIGHTING CO. INC 


321 W. 50th ST., NEW YORK 19, N.Y. 


ORIGINATORS AND MANUFACTURERS. OF KLIEGLIGHTS, 
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engineers practice. The Council is not a technical 
society; it is not a professional society of individual 
engineers; it is a business association working for 
the well being of independent consulting firms. 
For this reason, the Consulting Engineers Council 
should be supported by dues paid by firms on some 
equitable basis that takes into account the size 
of the firm and the extent of its work. 


Owners, Partners, or Principals Only 


“The firms, however, cannot of themselves partici- 
pate in association activity. It takes people to serve 
on committees, to prepare and carry out programs, 
and to deal with other people. Therefore, 1 think 
that our actual participants should be the owners, 
the partners, or the principals of the firms that pay 
the dues. The Council always has held that only 
the men responsible for their firms, the men who 
can speak for their firms, can be members. That is 
as it should be in this group, for we deal only with 
matters that have to do with the ownership and 
management of firms of professional engineers en- 
gaged in private practice. 

“To sum up this point, | would like to see es- 
tablished a dues formula that would assess appro- 
priate dues for each firm affiliated with the Coun- 
cil. | would then like to see each owner, partner, 
or principal automatically become a member of 
the Council through his firm’s affiliation. And the 
closer each of our associations Comes to adopting 
this form of organization for itself, the stronger the 
Council will be. Lf this plan were adopted now, 
(and not counting the new associations just ac- 
cepted into the Council at the New York meeting ) 
we would have a Council supported by dues from 
about 1000 affiliated firms, and we would have the 
active participation of perhaps 2500 owners, part- 
ners, and principals of those firms. Each principal 
would be an individual member of the Council 
and could refer to himself as such. 

“L know that this would represent a major change 
from the federation of associations that we now 
have, and I doubt that the change can be com- 
pleted in one year — but we can surely get things 
started toward an ultimate solution. 


The Road to Maturity 


“This would represent a very great step toward ma- 
turity for the Council. Maturity is what the Coun- 
cil needs more than anything else. There is no 
reason we should expect to be very mature at this 
point, for we are only three years old, and some 
immaturity is to be expected. But we must be sure 
that we are prepared to accept the responsibilities 
we are seeking to assume. 

“Part of our trouble, to put it frankly, may be in 
personalities. When the Council was started, each 
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by Chiysl 


tames Houston's heat at 


Dresser Electronics Center! 


“We'd need 2.400 tons of ice—every day 

to cool the eight buildings in) Dresser 

Electronies Center*. It takes just four 

Chrysler Centrifugal Units to do the job. 

And, with Climate by Chrysler, we get many other 


important benefits, besides. 


“Reliability, for example. Chrysler engineering — has 
developed air conditioning equipment designed for years 
of trouble-free service —and our first year’s experience 
has proved it. Or, take operating costs. They're held to a 
minimum —thanks to unique engineering features like 


Chrysler's true volute compressor easing. 


“Since out equipment operates winter and summer, safety 
is vital, too. So each of our Airtemp centrifugal units i 
complete with automat purge vstem. of and tem 


perature control, and other special protective device 


Whether your air conditioning job require 10 ton 
or 3.000—it will pay you to get the Chrysler stor 
Contact. your local Chrysler Applied Machinery ind 
Systems sales office. Or write: Airtemp Division, Chryslet 
Corporation, Dept. X-69, Dayton 1, Ohio. In Canada: 
Pherm-O-Rite Produets, Ltd. Toronto, Ontario. 

*New Houston, Texas, home of Southwestern Industrial Electronics 
Co., a Division of Dresser Industries. Shown above: E. I Nodrews 
Facility Director for Dresser Industries, Ine. Consullants: Bernard 


Johnson & Associates. Architects: Pierce & Pierce. General Contractor 


lellesten Construction Co. Mechanical Contractor: Natkin & Co 


> HRYSLER 


AIRTEMP 


FIRST WITH THE FINEST IN AIR CONDITIONING 
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Johnson Pneumatic Temperature Control System applied to 
the heating and ventilating system of a small school. 


Are pneumatic controls 


practical for a 
2-room schoolhouse? 


Certainly! The question really is whether a small 
school needs as good temperature control as a 
large school. Obviously it does! So just as obvi- 
ously, pneumatic controls are the answer. 

When you specify Johnson Pneumatic Control, 
you are sure of the best. Every Johnson system 
is engineered and installed to meet the require- 
ments of the individual job. Small installations 
are done as carefully as the large ones for which 
Johnson is so well known. Quality and efficiency 
is as high in the smallest as in the largest system. 

The specialized Johnson organization offers you 
the most complete line of pneumatic temperature, 
humidity, and pressure control equipment obtain- 
able today. Over 74 years of control experience 
are behind every Johnson installation. 

Kngineering, installation, service and sales facil- 
ities are available at 105 direct branch offices. Call 
your local Johnson branch or write Johnson 
Service Company, Milwaukee 1, Wisconsin. 


JOHNSON -- CONTROL 


PNEUMATIC |) SYSTEMS 


DESIGN * ' MANUFACTURE * INSTALLATION © SINCE 1885 





association sent its strongest and most active men 
to the board, and this was as it should be. They 
served so well and so energetically, it was only 
natural that in most instances these same men were 
returned for a second and then for a third term. 
Experience is a fine thing, but it is also true that 
there must be some provision made for change of 
representation. We have to grow through participa- 
tion by more persons. The associations must re- 
alize that the more of their own members that have 
seen service on the Council's board, the more the 
other members back home are going to know about 
what the Council is and what it is accomplishing. 


Importance of New Faces 

“Varied representation also brings new ideas and 
new solutions into the Council itself. I do not think 
we should put any limitation on the number of 
terms a director can serve on the board, but as a 
general rule, | think the associations should recog- 
nize the advantages of having a man serve one 
year as an alternate, the next year as a member of 
the board, and the next year back home as an ad- 
visor to the new board member. There are excep- 
tions, and these should be recognized, but often a 
man too long in office tends to impose his own 
personal opinions and prejudices on the board at 
one end and on his own association at the other. 
Occasional changes in office would avoid this. 

“In discussing this matter, | am thinking, how- 
ever, more of the future than of the present, for 
the current board of directors, both in the new and 
in the older members, represents as self-sacrificing 
and dedicated a group as I have ever seen. 

“Men like John Pryke, Ed Wolff, and Charlie 
Pate, the first three presidents of the council, have 
given up an unbelievable amount of time and con- 
tributed much of their own money to the work of 
the Council. These men have traveled all over the 
country to meet with manufacturers, contractors, 
architects, government officials . . . all in the interest 
of their fellow consulting engineers. We have had 
to depend largely on these volunteers because we 
have not had a budget sufficient to support a full 
office staff. Our office is in Springfield, Hlinois, not 
because we think that this is the ideal location for 
an association office, but because that is where our 
elected secretary, Len Crawford, has his own con- 
sulting offices. We needed him, a volunteer, to 
guide the office in its early months and direct the 
activities of our newly employed executive secre- 
tary and his office assistant. The Council was able 
to work not because it had money but because 
of the exceptional efforts contributed by a few 
highly dedicated members. 

“While it is true that love makes labor light, I 
think we have demanded too much of too few, and 
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More 

Capacity 

At 

Less Cost 
With a a 


range of sizes delivering 

“cash-register’” accuracy 

in capacities from 

a 2,000 to 1,000,000 cfh at 
pressures to 600 psig 

and are ideally suited 


for commercial, 
institutional, industrial 


Rotary eas 
Gas 

Comparative Analysis 
Meters FOUR DIAPHRAGM METERS 


























As the comparative chart indicates, cost is reduced and capacity is 
increased with R-C rotary positive displacement meters. The total 
capacity of one R-C meter exceeds that of two or more diaphragm 
meters. Both initial cost and installing costs are substantially lower. Their 
small space requirements permit installation in otherwise unusable 
space. And operating costs are held to a minimum, since maintenance is 
confined almost entirely to lubrication of gears and bearings and to an 
occasional check of the operating differential. 

Roots-Connersville rotary positive displacement gas meters provide a 
15:1 operating range — metering unmatched by any other design. 
Precision-machined measuring chambers insure unalterable accuracy 
unaffected by variations in specific gravity, rate of flow, pulsations or 
impurities. And there are no valves, diaphragms or other small parts to 
wear and cause inaccuracies. 

Pressure drop is minimized, since R-C’s straight-through design elimi- 
nates winding passages and restricting ports. Even at low flows, these 
meters retain “cash-register” accuracy. These advantages are the result 
of R-C’s specialized experience of more than 100 years in the design and 
application of air and gas handling equipment. 


For additional data, 
please refer to pages 565-568 
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A sleeve, raised and lowered 
within a non-magnetic 

tube, attracts or releases an 
Alnico magnet attached 

to a mercury switch. Basically, 
this is Magnetrol. 


Dr 
MAGNETROL 


AS DEPENDABLE AS MAGNETIC FORCE ITSELF 


@ No matter how specialized the 
liquid level control application, 
adapting Magnetrol to meet it 
presents no problem. Whether 
it’s for high pressures, high tem- 
peratures, corrosive liquids or any 
other condition, a few “standard” 
modifications and the job is done! 
Operation is so simple no changes 
in basic design are needed. That's 
why Magnetrol “fits” practically 
any application — why “specials” 
are so often standard with us. 

Because of the utter simplicity 
and dependability of its magnetic 
principle, Magnetrol has infinite 
operating life. There are no wear- 
ing parts to get out of order. 


Magnetrols are available for 
controlling level changes from 
.0025-in. to 150-ft., with single 
or multi-stage switching. Our 
experienced engineering staff is 
at your service. 


MAGNETROL, Inc. 


WHY NOT MAIL THE COUPON—NOW 
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that it is time we let some of our overworked board 
members get back to making a living. I think we 
should be able to employ more office help, we 
should be able to pay the expenses of our members 
who travel about the country on Council work, 
and we should be ready to get on with some of 
our more expensive but much needed projects, 
such as our publicity and public relations programs. 


The Necessity for an Adequate Budget 

“We cannot accomplish these essentials without 
an adequate budget. In 1958-59, we operated the 
Council on a total income of about $40,000, That 
averages Only $40 per firm for the 1000 firms in 
the Council. That is nowhere near enough, yet there 
are still some who feel that our dues are too high. 
They argue from opposite ends. In California our 
local association dues are high, averaging about 
$200 per member. Because of this some of our 
California members feel that the addition of the 
Council dues to the total they are already paying 
runs the bill up beyond reason. On the other hand, 
very low local 
dues of $15 to $25, and here there is a tendency to 
feel that 
the local. 


there are some associations with 


the Council dues are out of line with 

“The fact is, though, that the Council needs at 
least $60,000 to $70,000 to operate at the very basic 
minimunr during 1959-60. Part of this increased 
budget will come from increased membership, 
but we must face now and each year in the future 
the fact that we need an adequate budget if we 
are to be more than a badge and banner society. 
We need not only a new dues formula that fairly 
spreads the cost among the firms, but we also 
need one that provides more than the bare mini- 


mum required for the Council's existence. 
Office in Washington Must Wait 


“It is because of our lack of money that [ favor 
keeping our office in Springfield for another year. 
I know that the office should be in Washington, 
but I do not want to go to Washington and set up 
an office until we can afford suitable office space 
and a greatly expanded headquarters staff capable 
of dealing with the professional, business, and trade 
groups now located in Washington. We simply are 
not ready financially, but | hope that we will be 
a year from now, 

“There are, as | see it, two other immediate 
problems facing the Council. One is finding a 
means for more direct participation of individual 
members in Council activity and better communica- 
tion between the board of directors and the con- 
sulting engineers they represent. I do not. think 
it is vet time for us to hold a general national 


meeting — we have not yet arranged for individuals 
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We’re in Chicago, looking at the massive, new addition to 
Wesley Memorial Hospital. This outstanding hospital re- 
quired added space to keep up with today’s growing patient 
load. And because Wesley Memorial is so busy, everything 
in this new wing has to be reliable and permanent! 

Pierce Electric Company, electrical contractors, met 
this need for extra reliability and permanence with almost 
25,000 ft of rugged Roebling Electrical Cable—in sizes from 
500 MCM to #4 AWG. 








And hundreds of contractors, on every kind of construc- 
tion, do just as Pierce Electric Company did! For expe- 
rience teaches that when you want electrical wire and cable 
you can count on to do the job perfectly, one choice— 
ROEBLING — stands out! 

Let us tell you more about the special qualities built into 
Roebling’s entire line of electrical wire and cable. Write us. 
Electrical Wire Division, John A. Roebling’s Sons Corpora- 
tion, Trenton 2, N. J. 


4 


\\\ 
i ROEBLING 








Branch Offices in Principal Cities 
Subsidiary of The Colorado Fuel and Iron Corporation 


® 
oe beet 
Portable Building Power Cables Telephone Power Cables, Control 
Power Wires rubber-insulated Cables varnished Cables 
Cables and Cables cambric-insulated 


They wanted 
everything 


i 


jv iit 


modern 
in this big, 
new hospital addition... 
that’s why they chose 
ROEBLING 
ELECTRICAL CABLE 











EXPANSION! Chicago’s Wesley Memorial Hospital grows with growing demands. This is the attractive new North Wing. Architects: Fugard, Burt, Wilkinson and Orth. Gen 
eral Contractors: Gust K. Newberg Construction Co., Inc. Electrical Contractors: Pierce Electric Company. Electrical Distributor: Chicago Electrical Supply Co., Chicago, ti. 
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| Concrete Filled columns, widely 


} used in contemporary building 





| featuring versatility and beauty, 
adds strength—prevents corrosion. 
Shown below—round, square and 

} rectangular concrete filled columns 
are used on a construction project 
providing elements in safety, beauty, 
strength and economy. Specify 


Tubular Products columns on your job. 
| For more information, write Tubular 


Products, Souderton, Pennsylvania. 






SOUDERTON, PENNSYLVANIA 
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to become members, but we certainly must plan for 
that, perhaps as early as in 1960 or 1961. 

“The second problem, and an even more pressing 
one at the moment, is that of a growing unwieldi- 
ness of the expanding board of directors. We have 
one member and one alternate from each associ- 
ation. In 1958, that meant 40 persons sitting about 
the director's table plus several officers of the 
board. At each meeting we had to arrange for the 
seating of about 50 participants. That is more 
than a board of directors can have and still be the 
actual administrative as well as the policy-making 
body. This year, with our new association members, 
we will have an even larger board. We should now 
turn this board of directors into a broad policy 
group and leave the actual administration of Coun- 
cil affairs to the executive committee. This is es- 
sential to the proper operation of the Council. 
| believe that most of the members of the board 
understand the need for this transfer of authority to 
the executive Committee, and I feel sure that this 
year will see that change take place. 


Dealings With Other Organizations 
“LT also look forward to. this year as being one 
in which the Council can cooperate fully with other 
groups with which consulting engineers must deal. 
| know that we will be able to work more closely 
with the national technical societies through our 
membership in Engineers Joint Council. | recognize, 
also, that there are many activities in which there 
is a fine and shaded line between the proper 
sphere of activity of a professional society made up 
of individuals and a business organization primarily 
representing firms of professional men. Because 
of this, and because most of the principals of the 
firms represented in our associations are members 
of their State and National Societies of Professional 
Engineers, | look forward to closer cooperation 
between the Council and NSPE. I also know that 
we want to deal directly and closely with the 
American Institute of Architects on the solution of 
interprofessional problems. And we certainly want 
to work more closely with the Producers’ Council 
through our joint committee, and with other manu- 
facturers’ associations, too. That leaves the con- 
tractors, who are of great importance to us, and 
we want to discuss mutual problems with them 
through their organizations on a national level. We 
will continue, of course, our most effective deal- 
ings with government officials through our Wash- 
ington Liaison Committee. 

“L know this looks like a mammoth job, and it is. 
We will not accomplish it all this year, but I do 
want this to be a year in which the Consulting En- 


: ; ve ; 
gineers Council continues to mature as rapidly as 
aa 


our talents will permit.” 
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A PERFORMANCE BRIEF 





Trackmobile sends taconite traveling—fast! 


Brawniest of three Trackmobile models, this 
5TM is one of six operating at a leading 
taconite mine. This powerful team handles 
and positions 100 ore-laden cars a day 
shuttling back and forth over road and rail 
to keep production moving on schedule. Eco- 
nomical and easy to operate, Trackmobile is 
ideal for every switching, spotting and haul- 
ing assignment. 


87 OF AMERICA’S “FIRST HUNDRED’ CORPORATIONS ARE WHITING CUSTOMERS 


WHITING 


MANUFACTURERS OF CRANES; 


TRAMBEAM HANDLING SYSTEMS; 
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TRACKMOBILES; 


For the maximum in materials handling effi- 
ciency, look to Whiting Trackmobiles, Cranes 
and Trambeam overhead handling systems. 
“Performance Briefs,” the colorful new book- 
let of on-the-job reports shows how Whiting 
equipment helped others solve the problems 
that could be bothering you. Send for 
“Performance Briefs’ today Whiting 
Corporation 15620 Lathrop Ave., Harvey, Ill. 


FOUNDRY, RAILROAD, AND SWENSON CHEMICAL 





75th year 


EQUIPMENT 
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OPERATING ROOM QUIET is maintained even though a Westinghouse DS-3 dry-type transformer 
is only a few feet away. “Only well-engineered equipment,” states architect Calvin M. Butler, ‘“‘can 


achieve both the quiet and constant operation demanded in this location. 


” 


Compact new Westinghouse dry-type transformers give ‘‘virtually silent’’ operation in Arizona hospital 


Quiet operation and compact construction dictated the 
choice of Westinghouse DS-3 dry-type transformers for 
the new Louis Galland Memorial Wing of St. Luke’s 
Hospital in Phoenix, Arizona. 

‘The importance of quietness in a hospital cannot be 
overemphasized,’”” comments Mr. Calvin M. Butler, 
architect of the new wing. “‘In this instance, the trans- 
formers are installed next to the surgical and X-ray 
rooms where the loud humming often associated with 
transformers would have disturbed both doctors and 
patients. The Westinghouse dry-type transformers used 
here are practically noiseless. No decibel reading what- 
ever can be obtained, even when a meter is placed on 
the transformer surface.” 

“In addition to their virtually silent operation,” 
adds Mr. Archie W. Brown, consulting electrical engi- 
neer, “‘these transformers provide a greater margin of 
safety for overloads and operation in higher ambient 
temperatures. Yet they are smaller than others de- 
signed for the same kva output.” 


20 


Quiet operation of the DS-3 is assured by use of a 
new “‘built-in’’ mechanical vibration dampening system, 
which floats core and coils independently of base, case 
and connecting conduit. 

Reduced size—up to 11%—and weight—up to 32% 
—achieved by use of two Westinghouse exclusives: 
inorganic Silclad insulation and grain-oriented Hipersil® 
steel cores. 

For full information on the advantages of the DS-3 
transformer, call your local Westinghouse salesman or 
distributor . . . or write Westinghouse Electric Corpora- 
tion, P. O. Box 868, Pittsburgh 30, Pennsylvania. 


J-70802 


You CAN BE SURE...1F ITS 


Westinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-OES!I ARNAZ SHOWS"* 


CBS TV MONDAYS 
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just a whisper away from silence 


al 
SERVANT 
IN A SMALLER 


SPACE! 





MODERN APPEARANCE of St. Luke’s Hospital in Phoenix 
is matched by the modern performance of Westinghouse DS-3 


transformers inside. This is only one of over 30,000 trouble-free 


installations of “‘ 


virtually silent’? Westinghouse dry-type trans- 


formers. Guaranteed quiet by sound testing every transformer 


in an ambient of 
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24 db. 


Rigid conduit can be used for the DS-3, with 
no noise transmission from core and coils. 
Mr. G. C. Parker, Westinghouse representa- 
tive, “‘sound tests’’ this unit, gets no reading 
above room ambient even with meter on 
transformer surface. 





SHUR-SITE 


TREADS 


... the best step for 


SAFETY 


Hendrick Shur-Site Treads have a 
non-slip surface that insures 
safety, making them the best 
choice for your stairs, ladders 
and fire-escapes. A heavy nosing 
bar provides reinforcement 
where the load is greatest. Shur- 
Site Treads are constructed by 
a pressure forming process, and 
so have no angle irons, bolts or 
rivets to collect dirt and refuse. 
Their 90% open area lets in 
plenty of light and air. 

Shur-Site Treads are available 
in standard sizes or in special 
widths and lengths. They are 
shipped ready to bolt directly to 
stair stringers. 


Hendrick 


MANUFACTURING COMPANY 
42 DUNDAFF STREET, CARBONDALE, PA. 


Sales Offices in Principal Cities 








Professional Aspects 

Sir: 

We have only had your magazine 
CONSULTING ENGINEER for a few 
months and already we find it one 
of the most valuable journals which 
enters our office. 

We find it particularly valuable 
since it contains articles of a dif- 
ferent nature than are available in 
any other journals. Those we par- 
ticularly appreciate are: 

‘ Those dealing with fees 

“ Those dealing with administra- 
tive and organizational problems 

‘ Those presenting costs on special 
projects of an unusual nature. 

‘ Those presenting better ideas for 
shortening the work and preparing 
better specifications. 

We know of no Canadian maga- 
zine which provides comparable in- 
formation, and we hope that you 
will continue to include us on your 
mailing list. 

Ormond G. Moffat 
O. G. Moffat Limited 
Hamilton, Ontario, Canada 


Serious Discrepancy 

Sir: 

| wish to call attention to an error 
in the April 1959 issue of Consutt- 
ING ENGINEER. On page 80, in the 
section “Heard Around Headquar- 
ters,” you have a heading “Survey- 
ors Are Engineers.” This is defi- 
nitely not true and is not the find- 
ings of the ASCE task committee. 


Readers’ 


Comment 


The line should read “Surveying is 
Engineering.” 

These terms are not reciprocal 
for while a person may be quali- 
fied to practice surveying it does 
not follow that he is a qualified en- 
gineer, which is inferred by your 
erroneous terminology. 

William Jay Sharpes, P.E. 
Federal Electric Corporation 
Paramus, New Jersey 


Dealing With Architects 

Sir: 

Ever since I have been placed on 
the list to receive your magazine 
we have been reading it with a 
great deal of interest, and I must 
say that the information obtained 
has been quite helpful in several 
different situations. 

Would it be possible for us to 
get a copy of the July 1958 edition? 
In the March 1959 edition, in the 
“Readers’ Comment” section, there 
is a discussion of the split of fees 
between engineer and_ architect. 
This has been a problem with us 
and undoubtedly the article itself, 
“Dealing With the Architect 
Client,” discusses other phases of 
the relationship which we would 
very much like to investigate. 

N. E. Jennison 
Jennison Engineering Inc. 
Burlington, Vermont 


On Unity 

Sir: 

In the May 1959 issue under “Heard 
Around Headquarters,” in connec- 
tion with your report on the NSPE 
Board Meeting, you state parenthet- 
ically that it would be necessary 
for NSPE to extend membership to 
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SAFETY IN THE RIGHT PERSPECTIVE 


with Flexitallic Spiral-Wound Gaskets 


In this enlarged sectional view, you 
can see the Spiral-Wound Gasket con- 
struction originated by Flexitallic in 
1912. And you can see Flexitallic 
Blue, the blue dye in the Canadian 
asbestos filler, which is the mark of 
an engineered Flexitallic Gasket. 


Flexitallic means sealing at its safest. 
You get performance you can depend 
on throughout all pressure/tempera- 
ture ratings, because the compression 
characteristics of the gasket are al- 
ways related to the pressure/temper- 
ature ratings of the flanges with which 
they are assembled. 


When fluids are confined in a critical 
pressure/temperature range . . . when 
flanged joints are subject to thermal 
and mechanical shock, vibration, 
weaving, and other joint stresses .. . 
engineers demand the maximum in 
gasket performance. 


That’s why they specify Flexitallic 
Spiral-Wound Gaskets. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts. Camden 2, N.J. 


® 
SPIRAL-WOUND GASKETS 


FOR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 





nonregistered engineers under the 
Where Severe Applications ha) Standard AIEE Functional Plan. I believe 
that you should know that the 
AIEE Functional Plan does not in- 
clude such a provision, There was 
a suggestion that NSPE consider 
such a possibility in order to ex- 
pand its membership but it is not 
a part of the Plan. 

There is enough confusion in 
the matter of unity already, and 
I suggest that you make a correc- 
tion of your report. 

George S. Rawlins, P.E. 

National Director, NSPE 
J. N. Pease and Company 
Charlotte, N.C. 


Broad Interest 

Sir: 

You have been doing a most won- 
derful job in publishing for us con- 
sulting engineers a most needed 
journal, which has helped me tre- 
mendously in ry business aS a 
young consultant. While it has 
been 25 years since college gradu- 


ation, my shingle has been hung 


out only about five. Your articles on 


WHIRLEX HEAVY DUTY FANS being a consultant, the reports on 


consulting practices throughout the 
world, the comparative studies of 


TA KE OVER ee e Effic ien tly how other offices function, and the 
reports on CEC, CEAC, legisla- 


tion, insurance, and legal points 


This heavy duty WHIRLEX exhaust fan have all been wondested fox me. | 
ras custom designed for iron ore sin- am most grateful to you. 

tering machine. The unit is designed to Francis E. Adams 
carry hot gases at the rate of 200,000 Francis E. Adams & Associates 
CFM with 35 in. W.G. static pressure and Los Gatos, California 
is complete with scroll liner, cheek plate Philosophy of Practice 

liner, blade wear pads, inlet louvre control Sir: 

dampers and removable section. As the owner of one of the humblest 


+4 . ngineering organizations in Can- 
Additional facts and operating data on sae literate i 


thie und ether WMIRELES custom de. ada | am pleased to let you know 


: that | appreciate very much receiv- 
sign fans are available at your request. Pil = 
ing CONSULTING ENGINEER. Since | 


have received my first issue, a year 


igo, | have gained a lot of confi 

Fly Ash Arrestor dence regarding the future of small 
osineiiiiinaadi UY Ag consulting firms. 

« % }, As you certainly know, it is often 

203 North Ist. Street © Birmingham, Ala. Vv Van | | =] LEX very difficult, when not impossible 


for newcomers in some fields to de 


f v me 
Dust Collectors Induced Draft Fans ( Pee gt? termine the proper procedures to 
Forced Draft Fans Exhoust Fans be adopted in the management of 
Self Supporting Stacks Duct Work 
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INTEGRATED MANUFACTURING guides Goulds 


pumps through the foundry, machine shop and assem- 


bly plant to you. 

Result? You get a pump that’s made to order for 
the job it must do. 

Manufacturing pumps ‘‘from foundry to finish’’ also 
cuts costs. That’s why you get a better pump from 
Goulds— made from high-quality, precision parts—at 


no greater cost than other pumps. 


And, because it’s not a mere assembly job, a Goulds 


pump can be designed and built for interchangeability 
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to cut your spare parts inventory and maintenance 
costs. 

To completely control the production of our de 
signs, we had to build the world’s largest plant de 
voted to the manufacture of pumps exclusively. Over 
100 years of experience gives us the know-how. 

For help in solving your pumping problem, write to 
Goulds Pumps, Inc., Dept. CE-69, Seneca Falls, N.Y. 


GOULDS @® PUMPS 





1st pass 


High fuel-to-steam efficiency for 
greater fuel economy 


EVERY CLEAVER-BROOKS boiler has 
4-pass fire tube construction to 
flame 
Maintains high flue-gas velocity 

to provide right conditions for opti 
mum heat transfer. This is just one 
of the Four Design Standards that 
make pre-engineered Cleaver-Brooks 


scrub more heat from the 


boilers your best packaged-boiler 


buy 


Other Design Standards 
5 SQ. FT. OF HEATING SURFACE per 
boiler horsepower — prolongs boiler 
life, assures greater efficiency and 
lower maintenance 

FORCED DRAFT supplies air for ef 
ficient combustion, regardless of 
draft conditions. Easiest to main 
tain of all air-control methods 
UPDRAFT CONSTRUCTION Low 


furnace keeps hottest combustion 


Cleaver Ay Brooks: 


ORIGINATOR AND LARGEST PRODUCER 
OF PACKAGED BOILERS 


gases well below water level for 
safety’s sake 

This exclusive combination of De 
sign Standards is the key to the 
superiority of Cleaver-Brooks pack 
aged boilers, 15 to 600 hp, 19 sizes, 
130 models; steam or hot water; oil, 
gas or combination oil/gas fired. 

For all the facts, call your boiler 
man from Cleaver-Brooks or write 
Cleaver-Brooks Company, Dept. G, 
321 EK. Keefe Ave., Milwaukee 12, 
Wisconsin 





their organizations. Until now, the 
consulting engineer's unwritten 
laws of practice were somewhat 
hidden behind a condensed steam 
curtain that each consecutive issue 
of CONSULTING ENGINEER iS helping 
to dissipate. 

Along the lines of each article, 
and also between these lines, we 
discover viewpoints that will help 
us in forging a leading philosophy 
that will show us the way to better 
success in our private practice, our 
professional affairs, and above all, 
in the service of the community. 

I am particularly pleased at the 
reading of the monthly biography 
of a leading consultant and also at 
the editorial dealing with very ac- 
tual problems. I wish long and hap- 
py life to ConsuLTinG ENGINEER. 

Rodolphe E. Phaneuf, Ing. P. 
Montreal, Quebec, Canada 


Will Do 
Sir: 
| have enjoyed reading your maga- 
zine for some time, as the oppor- 
tunity presented itself — which 
wasn't too often because the copies 
were always “other peoples!” Please 
help me to become a regular reader. 
Theodore J. Kuehnert, P.E. 
Senior Electrical Engineer 
Sverdrup & Parcel Engineering Co. 
St. Louis, Missouri 


Error Noted 

Sir: 

We would like to call your atten- 
tion to an error in the “New Proj- 
ects Reported” section of the May 
1959 issue. Under “City of Delray 
Beach” you reported “Sewage col- 
lection, transmission, and treatment 
(civil, structural, mechanical, elec- 
trical) $600,000. Client, Riviera 
Beach Sewer Company.” This prop- 
erly should have appeared under 
“Riviera Beach.” 

Under “City of Delray Beach” 
should have appeared “Storm drain- 
age system, (civil, structural) $140,- 
000. Client, City of Delray Beach.” 

Roy E. Weber 
Brockway, Weber & Brockway 
West Palm Beach & Ft. Pierce, Fla. 
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from Con NOR... 











Pneumafoil has no linkage 
mechanism to actuate its 
vanes (1). Instead, each vane 
is occupied by a sealed neo- 
prene actuator (2) connected 
to control air (3). 





As air pressure is modulated 
between 0-15 psi, the actu- 
ator—literally lung-like in its 
Pneumatic capacity—inflates, 
and expands the vanes; there- 
by producing throttling action 
by effectively diminishing the 
open area through which air 
can flow. 








Achieving complete shutoff, 
all vanes make contact, 
allowing only negligible air 
leakage. 


COMO .. for Conclant Comfort Conitition: 


CONNOR ENGINEERING CORPORATION 


new in °58~—the helical spring damper 


NOW im °S9 
PN EUMAFOUL 





a pneumatically actuated high velocity air valve 


PNEUMAFOIL is new in ways which are clearly beneficial to the design 
and function of a high velocity system, offering pronounced advan- 
tages of efficiency and economy over valves differently designed. 


...new in DESIGN through which—for the first time—pneumatic actuation entirely eliminates 
the need for air motors and linkage mechanism in a rectangular high velocity air valve 

... new in CONSTRUCTION which employs streamlined air foil type aluminum vanes to 
minimize noise caused by air turbulence. 

...new in CONTROL which is unprecedented in its operation directly by a standard pneu 
matic thermostat or constant volume regulator (both supplied by a 15 psi system). 

.and extensive laboratory tests proved these Pneumafoil valves to have the incredible 
service life of twenty years! 

DUAL DUCT SYSTEM ADAPTABILITY. 

Available in 16 sizes, Pneumafoil also is the basic component in a new line of dual duct 
valve attenuators which range in air delivery from 1500 to 9600 cfm. Additionally, for fixed 
setting by manual adjustment, Connor offers MANUFOIL, which has a linkage mechanism 
and the same air flow characteristics of Pneumafoil. 

For data on dimensions and capacities of this equipment, request Bulletin K-42. 

Connor claims no corner on producing components of significantly advanced and beneficial 
design ... but with Pneumafoil, Connor again demonstrates that its engineers constantly are 


developing equipment which assures the air conditioning industry and its customers of con- 
tinued progress and growth 


CONNOR 


““Kno-draft: 
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high velocity air diffusers 





Reinforced concrete floors now 


Cofar steel units provide both form and reinforcement 
for concrete floor slabs. Add special E/R (Electrically 


Ready) Cofar units to the system and, immediately, 


you satisfy the one remaining requirement of modern 


electrification to meet present and future needs. 

E/R units are wide troughs capped to form spacious 
cells for wiring. They are placed between standard Cofar 
units. Result: a solid, continuous base for concrete. 


office floor construction 











ALL TH ‘ 
By blending in one-, two-, or three-cell E/R units 
with standard Cofar sections you meet office 
electrical needs today and tomorrow. 
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raceways for complete 


FIRE RETARDANT. In atwo-hour UL fire test, 
E/R Cofar became the first electrified cellular 
floor system (with header ducts and junction 
boxes in place) to earn a fire-retardant rating. 


Check these other features of the Cofar system: 





ED CELLULAR 





a i 


LESS FRAMING. Cofar reinforced concrete de- 
sign permits wider spans, saves on structural 
framing costs, speeds up building completion 
and permits earlier occupancy by the owner. 
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LOW-COST, HIGH-STRENGTH FLOOR is made 
electrically flexible through the use of 
cellular E/R Cofar units. 


CLOSELY SPACED E/R CELLS permit you to 
place outlets where desired, give build- 
ing owners extra flexibility in positioning 
their office equipment. 


NO COMPLICATED FORMS with Cofar! During 
construction, units serve as working plat- 
form and tight form for wet concrete. 


LARGE CELLS (5.2 sq. in.) carry power, 
phone, signal circuits direct to desks and 
machines anywhere on the floor. 


NO WASTED FILL. Cofar and concrete com 
bine to give an intergated structural slab. 
No extra leveling fill is needed. 


AMPLE WIRING through E/R Cofar units. 
Each cell can accommodate as many as 
110 single-station phones, 19 six-key 
phones or 250 service outlets. 


PLACED ON ANY DESIRED CENTER, E/R units 
can meet present and future electrical 
needs. Spacing of units is ‘‘tailored’’ to 
your individual job. No wasted cells! 








fully electrified with E/R Cofar 


Effective span range up to 16 feet. Other important advantages of the Cofar system are 
Long-span construction means less framing. shown in the illustrations above and below. If you 
Less framing means less fireproofing. would like more information on Cofar and E/R Cofar 
No wood forms to erect or remove. details, design procedures and specifications, it’s yours 


Optional pre-set inserts are available. for the asking. Use coupon in lower right-hand corner, 


FAR 


FROM THE FAMILY 


piace AND ROOF SYSTEMS FOR EVERY TYPE OF FRAMING 


Granco Steel Products Company, 6506 N. Broadway, St. Louis 15, Missouri 
| 


Eee eg ee 1 Subsidiary of GRANITE CITY STEEL COMPANY 
COAST TO COAST. Cofar and E/R Cofar are MAIL FOR COFAR-E/R COFAR MANUAL 
available through more than 100 Granco distrib- Just sign coupon clip to your company 
utors in the U.S. Granco also assures you fast, letterhead...mail today. Att'n: Dept. C-93. 
dependable delivery and helpful field assistance. 


Our catalogs are filed in Sweets! 
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From the Editor’s 


Tranquil Tower 
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EARLY THIS SPRING the Consulting Engineers Coun- 
cil accepted an invitation to become a member of 
the International Federation of Consulting Engi- 
neers (FIDIC). There were only ten European As- 
sociations of Consulting Engineers affiliated in 
FIDIC until this year, when not only the United 
States but Canada, South Africa, and New South 
Wales were invited to join. Now it is an internation- 
al federation in every sense. 

Last year Edward |. Wolff, of Chicago, at that 
time president of CEC, was present at the Oslo 
General Meeting of FIDIC as an observer. This 
year he returns as a delegate to the meeting, which 
is being held in The Hague. Mr. Wolff will be able 
to discuss business and professional matters with 
independent consulting engineers of other nations, 
and he can bring back to the Consulting Engineers 
Council information concerning possible solutions 
to many problems of private practice 
that know 


valuable to the engineers of the United States as 


problems 


no national boundaries. This can be as 


was the fortunate federation, three years ago, of 
ten separate state and regional associations into 
what is now the Consulting Engineers Council. 

At the recent Annual Meeting of Consulting En 
gineers Council, in New York, the principal speaker 
at the banquet was Julian S. Tritton, of London, 
president of the International Federation. Mr. Trit 
the 


by consulting engineers. He opened the way for 


ton gave one of finest addresses ever heard 
international cooperation on a scale never before 
imagined by engineers in private practice. His talk 
will be remembered as a major milestone in the 
progress of the profession. 

The affiliation of the Council with FIDIC auto- 
matically brought about a solution to a growing 
problem in this hemisphere. There have been many 
demands for some sort of cooperative solution to 
mutual U.S.-Canadian problems of private practice, 


vet there never before had been any direct contact 








between the Association of Consulting Engineers 
of Canada and the Consulting Engineers Council. 
Now, with both in FIDIC, there is a way to work 
together as members of the same organization, In 
this connection it is interesting to note that Mr. 
C. C. Parker, president of the Canadian Association, 
was present at the Council meeting in New York, 
and he invited the new president of CEC Ralph 
Westcott, or his representative, to attend the An- 
nual Meeting of the Canadian Association in June. 
This new tie between Canada and the U.S. alone 
makes membership in FLDIC worthwhile. 

The FIDIC annual meeting in The Hague is 
scheduled for May 28 and 29, shortly after this issue 
of ConsuLtinc ENGINEER goes into the mails. We 
will be in The Hague at that time, and we will have 
an opportunity to find out how a FIDIC meeting 
works, the type ot problems they try to solve, and 
the approach they use. In the July issue of Con- 
SULTING ENGINEER We Will be able to tell you about 
that meeting and its accomplishments. 

Officers of FIDIC are elected for four years, and 
the current officers, with the exception of Dr. Wer- 
ner Zeller, of Stuttgart, Germany, all have agreed 
to serve for another term, if reelected by the mem- 
ber associations at the general meeting. Dr. P. 
Walter, of Essen, Germany, probably will assume 
the office left open by the resignation of Dr. Zeller. 

This means that FIDIC will be, for the next four 
vears, in excellent hands. Tritton, of England, will 
continue his fine work as president; Bory of France 
will remain vice president; while Rusting, of The 
Netherlands, will still be secretary. The treasurer 
is Schubiger, of Switzerland, while Mr. Hylland, 
of Norway, and Dr. Walter will fill out the execu- 
tive committee. No better group of men could be 
found. We wish them every success in the four years 
ahead, in fulfilling their duties as officers and ex- 
ecutive committee members in this growing inter- 


national organization. aa 
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HERE'S WHY THE BORDEN LABEL ON FLOOR GRATING MEANS A BETTER JOB... 


You cut installation cost ... Borden Checking Service insures correct dimensions, fit and placement — each panel 
checked for size, each panel marked, and entire platform is laid out on our shop floor and checked against the shop 


drawing. 
Level, even surfaces ... Floor gratings and safety steps by Borden insure easy working, walking and wheeling 


surfaces because our precision manufacturing processes require finest quality materials and workmanship. 
Free from warps or camber .. . Factory tested and inspected, Borden gratings stay perfect through the uniformity 


of materials and design. No imperfections or irregularities of construction to cause warping or camber, trouble-free 
service assured for the life of the gratings. 
cia a ik ts ii ele i ieee ails aio _ 


WRITE today for FREE ' BORDEN METAL PRODUCTS CO. 


16-page catalog showing all basic types of grating; | 
more than 30 dimensional drawings of subtypes; | Gentlemen: Please send me NEW 1959 BORDEN Catalog 


eight safe load tables for steel and 
aluminum grating. NAME 
| TITLE 


BORDEN METAL PRODUCTS CO. | company wan 


"Greatest name in gratings" | ST. AND NO 
817 GREEN LANE ELIZABETH 2-6410 ELIZABETH, N. J | CITY AND STATE 
Plants at: Union, N. J. — Leeds, Ala. — Conroe, Texas — Beeton, Ontario 
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Steam generating plant at 
Morton, Ill. plant uses two 
60,000 lb/hr Wickes boil- 
ers, 3 stories high. These 
are equipped with Hoffman 
continuous ash - discharge 
spreader stokers. 
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Track unloading hopper at 
York plant. Coal feeds from 
belt conveyor to bucket con- 
veyor to distributing flight 
conveyor over storage bunk- 
er. Coal handling system by 
Beaumont Birch. 





Ash hopper in Decatur 
plant. Pneumatic ash re- 
moval system by Beau- 
mont Birch Co. connects 
to vitrified tile ash bin 
and rotary dustless un- 
loader. 
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makes tracks for coal 


Seven Caterpillar Tractor Co. plants 
burn coal for low-cost steam generation 


When seven plants of a company all burn coal 
—over 250,000 tons a year—you can be sure 
there’s a good reason. At Caterpillar Tractor 


reserves and mechanized mining procedures 
assure you a constantly plentiful supply of coal 
at stable prices. 


Co., where steam is used for both process 





















; ‘ : Technical advisor rvi 
work and heating, coal is burned for low-cost, avy Serene 


efficient steam production. All companies planning a new power plant, 


mae ; , or the remodeling of a present one, should 
Because of its importance at Caterpillar, iis _ ; ; 
: consult an engineering firm on its design and 
steam generation must meet the same standards ; ; 
shoe a ; construction. As a matter of fact, every Bitu- 
of efficiency and dependability set up for ' / ae 
; ; minous Coal Institute advertisement advises 
all phases of plant production. As Caterpillar : p : 
r its readers to take this step. When you have 
has expanded from one plant to many, there- sedi efi! 
such a project in the works, our Engineering 
fore, each plant has burned coal. ee. : ; 
Staff will be glad to assist you in your fuel 


Coal is lowest cost fuel 


cost survey with any coal information you 
Today, when the annual cost of fuel often equals 


may require to facilitate the job. 
the original cost of the boilers, you should know 
that bituminous coal is the lowest cost fuel in Send for FREE booklet 
most industrial areas. And modern coal-burn- Meanwhile, we believe you will be interested 


ing equipment gives you 15°; to 50°, more in our informative case histories booklet, 


steam per dollar, while automatic operation 
labor costs 
What's 


complete with data sheets. Send coupon below 


trims and eliminates smoke 


problems. 


for your copy... 


BCI publications. 


BITUMINOUS COAL INSTITUTE 


Department CE-06, Southern Building, Washington 5, D. C. 


or for any other available 


more, tremendous coal 


See our listing in Sweet’s 


SEND COUPON FOR NEW BCI PUBLICATIONS. 
Guide Specifications, with complete equipment criteria 
and boiler room plans: 





| 
| Bituminous Coal Institute, Southern Building, Washington 5, D. C. | 
| Gentlemen: Please send me: CE-06 | 
| [_] GS-1 (low-pressure heating plant, screw-type underfeed stoker); | 
| (CJGS-2 (high-pressure heating and/or process plant, ram-type 
| underfeed stoker); (] GS-3 (automatic package boiler for heating | 
| and process plants). [-] Case histories on larger plants. | 
| Name | 
Exterior view of steam plant at BI csnz scsoaticnascatccncoeenenareaasspaaenscanseanaee aan | 
Joliet, Il. Foreground shows part | | 
of outside coal storage area fea- l Company cial iaabacsciebaie | 
turing portable car unloader and | Add | 
; Address 
stacker. Coal is stocked out and | — i 
reclaimed by Caterpillar bulldozer- | City y pO State I 
equipped crawler tractor. L Rea aia eer eet as Fe ETE eee 
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The Readers’ Guide : 





Often in our publication of the Reports of the Committee of One-Hundred, we 
have told the manufacturers and suppliers what consulting engineers think 
wrong with the way they do business. Now, we have given the manufacturers a 
chance to tell their side of the story. In the article, “What's Wrong With Con- 
sulting Engineers?,” 200 manufacturers and their representatives have expressed 
opinions concerning consulting engineers and the way they practice. It must be 
kept in mind that we asked only for comments on malpractice. We did not ask 
for compliments or bouquets. Still, almost every answer stated that the criticisms 
Rood For were directed at only a few consulting engineers; that the great majority were 
professional men with whom it was a pleasure to deal. We publish this article 
| hought to show consulting engineers some rotten spots; some worms in the fruit. Only by 
(page 80) knowing our faults can we eliminate them, and they must be corrected before 
the private practice of engineering will come of age as a profession. 
About five years ago we published a series of articles that proved to be, in re- 
print, our most often requested article. It was “The Consulting Engineer as an 
Expert Witness,” by Robin Beach. Now, Mr. Beach has written another article 
for us, on an entire ‘ly different subject, but one that we predict will also be well Fire H 
read and frequently reprinted. It is “Arsonist on the Premises,” which tells about i Nae netaricits 
the fire hazards of incorrectly installed or overage flexible armored electric of Wiring 
cable. As Mr. Beach points out, this flexible cable is a convenient, inexpensive 
and perfectly safe type of wiring for small industries, commercial buildings, and (page 120) 
homes. But its installation must be intelligently planned and supervised, and 
the engineer must make sure that it will be properly used and maintained, Other- 
wise, it is a serious fire hazard. The article includes valuable original nomographs. 
The financier of a proposed shopping center is much like any other client in that 
he has a tendency to wait until the last minute before he calls in a consulting 
engineer. He knows an engineer is needed in the design stage, but he often for- 
; ' gets that the engineer could be of value long before the site is selected. Many 
Shopping, Center e ial Snes ee PE. era sa aie wit 
consulting engineer firms are offering clients a full service that guides from con 
hconomiucs ception through supervision of construction, and it involves not only site selec- 
tion and design but also market studies, contacts with prospective leasees, and 
(page 104) financial negotiations with lending agencies. Arthur M. Sells Il, of Radar and As- 
sociates, tells about his firm’s approach in his article “Engineering Is More Than 
Design — On Shopping Center Projects.” You will find that this article suggests 
many ways in which a consulting engineer can more fully serve his client. 
Many modern textbooks are actually a compilation, rearrangement, and rewriting 
of the great discoveries of engineers and scientists through the ages. In almost 
every instance, the discoverers of technological truths wrote of their findings. 
Some of their writings have been lost and some have been distorted in transla- 
tion, but much remains of many important original works. It is unfortunate that 
engineering students do not have time to study the writings of Hero, Vitruvius, Great Books 
and Frontinus, among the ancients; Alberti and Agricola, of the middle ages; or ?_ oe 
Rennie, Rankin, or Stephenson, of the 19th century. With the thought that many of - cali 
our readers would like to know what these great engineers said, in their own (page 94) 
words, we asked James Kip Finch, Dean Emeritus and Renwick Professor of Civil 
. 


Hngineering, Columbia University, to select passages from the great engineering 
books of the ages, and add his own explanatory comments. This month, Dean 


Finch starts his series with the Rhind Papyrus, the first of all engineering works, 
written about 1500 B.C, (in itself not suited to direct excerption ). 
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Painting by Ned Seidler 





A dollar allocated for electrical equipment is worth quick-make closure that means greater Operator safety 
more when it is used to buy I-T-E equipment ind longer contact lite. The breaker can be drawn out 
Because I-T-E’s policy is to build its equipment better to disconnect position without opening the door. And 
and yet charge no more ft the load increases later, « xpanded range trip device 


; idjust quickly and without added expense 
Take a typical secondary unit substation, for example 


It features the new K-LINE circuit breakers [hese features add up to real dollars and cents savings 
today’s most advanced line. They stack four high in over the life of the equipment. Yet they cost nothing 
ratings up to 600 amp save roughly 3 the spi xtra. In addition, I-T-E substations are engineered 
and half the weight formerly required. Circuit breaker nd manufactured in a single I-I-E plant for extra 
pulldown handle with stored energy mechanism giv stallation « nd better performance 


There are other I-T-E facts too. Turn page. 


‘ E CI ER COMPANY 
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WHERE 
ELECTRICITY 
GOES 


=|] - 


GOES 


Are you fully acquainted with the 
broad I-T-E line... and the many ways 


it can help your dollars buy more? 


Per skit rs ant 
.) le ay Nea 


9 on Sa . s 
Custom designed at no extra cost. I-T-E primary unit sub 
stations are designed and built to meet the specified power, 
space and future expansion requirements of the particular 
installation for which they're ordered. In addition to stand 
ard outdoor metal-clad construction, weatherproof walk-in 
switchgear is also available. Transformer and switchgear 
sections are constructed in the same plant to assure smooth 
coordination of components, easier assembly, pretested 
performance, and on-time delivery 






































Protection for primary power. I-T-E metal-clad switchgear has 
many extra advantages not available elsewhere. Take a good 
close look. You'll find extra sturdiness that means extra serv 
iceability. And extra craftsmanship that gives the owner a 
feeling of pride. For easy inspection, even the rear doors are 


hinged, and components are completely accessible. All essen 


Self-contained substation. Saves installation cost. I-T-I 
PRANFO-UNIT combines primary disconnect, transformer 
and secondary circuit breakers all in one package. Nothing 
else to buy. Simplifies ordering. Delivered complete. Instal 
lation time and cost reduced to an absolute minimum. No 
complicated assembly of separate parts. Gives neat appear 
ance. Completely safe. No live components open to contact 
by personnel. Needs no fence. Use for incoming power up 
to 3000 kva. Or spot near load areas in large plants 





























tial circuit breaker components are mounted on the breaker 
for easier access. Uniform flux density magnetic arc field means 
superior protection especially against high current faults 
For extra safety, breakers stop automatically in test position 
when they're rolled into the compartments. They can't be 


moved into or out of connected position unless they're open 





600 volt value package. New Uretite® individually en 
closed I-T-E K-LINe& circuit breaker is ideal for single 
ircuit’ protection and control, such as large motors and 
other heavy loads or for service entrance on many com 
mercial-type buildings. Main disconnect contacts are visible 
through a side window for extra safety. Features quick 
make closure, closed door disconnect, and expanded range 
trip device. Available in capacities from 15 to 1600 amy 
ontinuous, up to 75,000 amp interrupting 


Economical primary switching. I-T-E power switch 
ing centers save cost and time. Give dependable 
fused protection at low initial investment. Building 
block design speeds delivery. Preassembled units 
easy to install. Performance-proved I-T-E switches 
close safely into fault. Available for remote or 
automatic control. Up to 14.4 kv and 1200 amp 








Molded case economy .. . remote control luxury. 
Now I-T-E Corpon™ circuit breakers are available 
with new TELEMAND* motor-operators for remote 
opening, closing or resetting. Gives pushbutton con- 
trol from a distance. Permits automatic operation 
CORDON circuit breakers provide up to 100,000 amp 
interrupting capacity in roughly half the switch- 
board space required by alternative devices. They 
cost ipproximately y less. TELEMAND 1S available 
for the complete range of molded case circuit 
breakers from 70 to 800 amp 








*Telemand is an 1-T-E trademark 


1-T-E Circuit Breaker Company 
1900 Hamilton St. Philadelphia 30, Pa 


unit substatior PRANFO-UNITIS 
Power switching center 
Pit i MAND (motor 
Primary unit substation operated molded 
circuit breakers) 
K-LInt LV switchgear 


(600 volt) 


Ureitire circuit breaker 
Molded case 

cunt breaker 
Metal-enclosed bu 


Reclosers 


Distribution 
Outdoor ar switche cutout 


END COUPON 
Get complete, up-to-date infor- 


mation on I-T-E equipment. 


BREAKER COMPANY 





The Legal Aspect 


MELVIN NORD, P.E. 


Consultant in Legal and Technical Problems 


Patent Attorney 


The Law of Real Property: 


Depication is the term employed 
in the law of real property to sig- 
nify the appropriation of land to 
public use. The essence of dedica- 
tion is that the appropriation be 
for the use of the public at large, 
rather than for any particular por- 
tion of the public. However, it may 
be dedicated for a special public 


use, such as a highway. 


Common Law Dedication 


At the common law, the only re- 
quirements for a valid dedication 
are an intention to dedicate, and 
use by the public. It frequently is 
made by deed, but there is actual- 
ly no requirement that there be 
any writing, provided the intention 
to dedicate is shown sufficiently. 
For example, an intention to dedi- 
cate may be shown if the owner 
has assisted in the improvement of 
the land to adopt it for public use. 
This is an exception to the general 
rule of conveyances of land, which 
require a deed in all other examples 
of intentional transfer of title 
Dedication also is unusual in an- 
other important respect — there 
need be no individual who owns 
the land dedicated to public use 
It is not necessary, for example, 
that title be conveyed to a mu- 
nicipality, although sometimes it 


may be. The land is essentially “in 


the public domain,” owned by the 


public at large, rather than by any 
particular individual or legal entity 
The historical origin of this unu 


sual doctrine of real property law 
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Dedication of Land 


has ancient roots in England, and 
it was based on the idea of cus- 
tomary rights exercised by the pub- 
lic. In the United States, it is based 
on the idea of estoppel. Where the 
owner of the land has allowed the 
public at large to use the land for 
a considerable length of time, he 
tacitly represents that the public 
has the right to continue to do so 
indefinitely, and he will not be per 
mitted to deny this. 

In some states, the idea of estop 
pel is made explicit by statute. For 
example, a Michigan statute pro 
vides that the use of land for a 
highway for 10 years or more con 
clusively establishes the dedication 
of the land for that public use, 
even though there be no prook that 


the owner so intended 


Statutory Dedication 


In addition to dedication of land 
under the common law, statutes 
now provide another mode of dedi 
cation of land. Under this proce 
dure, a plat or map is made by th 
owner, showing the land to be dedi 
cated for public use. It then is ac 
knowledged and recorded with the 
registrar of deeds. Such recording 
constitutes an offer to dedicate 
which becomes a binding dedica 
tion upon acceptance by the pub 
lic. The acceptance may, in gen 
eral, be either by public use or by 
an act of an appropriate public au 
thority (e.g.. approval by a town 
ship board of a recorded plat or 


their exercising authority over the 
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Ashes, coal and other sub- 
stances under foot often make 
solid floors in boiler rooms unsafe. 

Such hazardous materials can- 
not accumulate on a floor made of 
Irving open steel grating. Debris 
falls right through, making floors 
always clean. Dangerous fumes 
can escape through open grating 
Floors made of Irving Grating are 
clean, safe at all times...no 
ankle turning, tripping, slipping, 
hot foots. It is fireproof, self- 
ventilating. 


Manufacturers of Riveted, 
Pressure-Locked, 
and Welded Gratings of 


Steel, Aluminum and other metals 


“A FITTING GRATING 
FOR EVERY PURPOSE” 


IRVING SUBWAY GRATING CO., Inc. 


Originators of the Grating Industry 


Offices and Plants at 
5056 27th St., LONG ISLAND CITY 1, N.Y. 
1856 10th St., OAKLAND 23, CALIFORNIA 


























BARNEBEY’S NEW ECLECTIC READER* 


LESSON Ill. 


dog prob‘lém 


rap‘id-ly 


ic’ ti vated char’ coal r-cir’cu-late 








A SWEET STORY 


lL. Odor is our big problem,’ said Fred. Our dog 
has a strong smell, 


1 


2. So has our parrot,’ said Henry. 


3. “TD have an idea,’’ said Fred. ‘A man at the zoo 
has a black box, shaped like a can, which blows air 
through it rapidly. It’s great. It takes out all odors, 
better than anything.’’ 

“What is in the can?” asked the dog. 

‘Activated charcoal,’’ said the parrot, 


If you have a parrot, teach him to suggest 
the use of activated charcoal filters for odor 
removal in critical environments, and for “npor- 
fant money savings in-air conditioning, through 
recirculation of inside au. Ask for Bulletin 
133. > NSeond Your pari ol’s nae and addire ss to 
Barnebey-Chene y Company, Columbus 19, Ohio. 


Barnebey Cheney 


We gratefully acknowledge American Book Company's permission to use the illus- 
tration, and tip our hats to MeGuffey whose First Reader is more than 100 years old. 























property by improving it for pub- 
lic use). Use by the public con- 
stitutes acceptance, provided it is 
sufficiently general and long in du- 
ration. The use also must be of such 
a nature as to be inconsistent with 
private ownership of the property. 

In general, the acceptance must 
come before the offer is withdrawn, 


and within a reasonable time. 


Limitations 


If a dedication is made for a spe- 
cific purpose, the public’s use is 
limited to that purpose. 

Public rights in dedicated land 
may be lost by abandonment. 
Abandonment may occur by non- 
use or misuse of the property. How- 
ever, What is required, in order that 
the property should revert back to 
the grantor, is not merely nonuse 
or misuse, but nonuse or misuse of 
such a nature as to amount to 
abandonment. Abandonment is ac- 
tually a question of intention. 

If a public authority sells the 
dedicated land to a private indi- 
vidual and thereby cuts off the 
right of the public to use the land, 
this generally will be held to be an 
abandonment, and the property will 
revert back to the original owner, 
instead of going to the purchaser. 

Any use which is inconsistent 
with or substantially interferes with 
the purpose for which the land was 
dedicated constitutes a misuse or 
diversion of the property. Such a 
misuse, if persisted in sufficiently 
to show an intention to use the 
property in a manner contrary to 
the purpose for which it was dedi- 
cated, will amount to abandonment. 
The property then will revert back 
to the grantor. 


An Example 
The case of Village of Maxwell vs. 
Booth, 73 N.W. (2d) 177, a Ne- 
braska case decided November 25, 
1955, is an illustrative example. 
In 1909, the owner of certain 
land filed a plat showing four 
blocks with streets around each 
block, and with alleys through 
each block. The streets and alleys 
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Full 
Information 
On Request 

ie 0 ENO 
Obligation 





Whether it’s for the largest crane or smallest 
hand lamp, there’s an APPLETON Reelite 
to pay out and retract cable with unfailing 
precision, safety, ease of handling. Made of finest 
quality materials and to APPLETON-engineered 
standards of perfection, they are the best you can buy for 
the purpose. Next time you need a retractable cable 
mechanism, investigate APPLETON Reelites . . . the finest! 
Custom designed model Reelites can be developed 
to fulfill your requirements. As many as 36 conductors 
can be built into a single compact Reelite. Explosion-proof, 
weather-proof, vapor-proof . . . air, fluid, torque and 
tool-balance Reelites are all part of the vast varicty of 


APPLETON reel models. Many Reelites come equipped with 
clutch or limit switch arrangements built within the unit 


Gantry Crane with special (motor driven) 
constant duty Reelite paying out 

500 ft. of 4/0 3-conductor 600 volt 
Type “W" cable 


Installation using a custom built Type Battery of 9 various Reelites 
“EG” constant duty automatic take- mounted on moveable machine pro- 
up Reelite for unloading steel from viding a wide variety of individual 


gondola cars 


Ga? 


p t 


1 
tr, 
ett lay 


= 


power leads to this large stamping 
operation for power and control 


“YS" Reelite mounted to pay out cable for roving overhead 

é electric hoist. 335° swivel. Provides maximum flexibility 
without dangers of snagging, plus elimination of electrical 
hazards 


Only APPLETON Makes Reelité 


APPLETON ELECTRIC COMPANY 
1701 Wellington, Chicago 13, Ill. 





MODULAR 


Fire Alarm 
Systems... 


WHEN SECONDS MEAN SAFETY... 


Couch modular fire alarm systems 
are designed for flexibility — 
Building-block units 

in the control panels provide for 
more horns or bells per circuit — 
a wider variety of combinations — 
custom installation 

for complete 

and safe building coverage. 

U/L approved design 

to meet state and local codes. 

Your step-by-step guide 

to Fire Alarm System design, 
available on request, 


Couch Bulletin 131A 


Company, Inc. 


3 Arlington Street North Quincy, Mass. 





were marked “dedicated to the 
Public use.” 


Subsequent Events 

A portion of the streets never has 
been graded or maintained as a 
street, and is unused and unim- 
proved so far as public travel is 
concerned. However, in 1932, the 
Village granted a telephone com- 
pany the right to construct and 
maintain telephone lines through 
these streets, and the installation 
included the unimproved. section. 
In 1951, a drainage ditch also was 
constructed along this “street.” 

In 1953, the present owner of the 
land, Booth, began to build a ga- 
rage in the designated “street” and 
completed it over the protest of 
the Village. He also built a house, 
whose west wall and eaves are in 
the “street,” and he built a fence 
across the “alley.” 

The Village then brought an ac- 
tion asserting its ownership and 
right of possession of the “street,” 
and adopted a resolution to open 
the “street.” Booth defended on the 
ground that the Village had never 
accepted the dedication offer, and 
that he had revoked it. 


Court Decision 


The court held that the plat is an 
offer to dedicate, which then must 
be accepted before dedication be- 
comes complete. However, it is not 
necessary that the Village actually 
open it as a street for public use, 
in order to constitute acceptance, 
Any positive conduct of the public 
authorities evincing their consent 
will suffice. Granting rights to the 
telephone company was an accept- 
ance. So was the actual use of the 
“streets” for the telephone lines, 
and so was the construction of the 
drainage ditch. Acceptance also 
was shown by the protest by the 
Board of Trustees to the erection 
of the garage, and by adoption of 
the resolution to open the street. 

Therefore, the land was held to 
be dedicated to the public use, and 
the offer to dedicate it could not 
be revoked. as 
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This Armco Corrugated Metal Pipe, after assembly on the stream bank 
is now ready for lifting with a crane and swinging into position 


Consulting Engineer: R. Kenneth Weeks, Engineers; Norfolk, Va 
Contractor: J. R. Houska Company, Norfolk, Va 


View of skewed end of the same Armco MuLtTi-PLaTe Pipe, installed near 
Speight’s Run Dam, that saved money for Portsmouth, Va. Pipe has been 
coated with asphalt. 


“Armco MULTI-PLATE Pipe 
helped City of Portsmouth save *5,000” 


So said Mr. X. D. Murden, Superintendent of the Water 
Department, Portsmouth, Virginia. 

He was referring to an installation of Armco MULTI- 
PLATE® Pipe, 13 feet in diameter and 70 feet long, used 
in place of a conventional bridge in connection with a 
dam built to supply water for Portsmouth. 

Original plans called for a steel beam bridge with con- 
crete deck and abutments supported on timber piling. 
But after test piles were driven to unexpected depths, 


it was realized cost would be much more than planned 
So the MULTI-PLATE Pipe was proposed by the engi 
neers to effect considerable savings 

Armco Corrugated Metal Drainage Structures are 
being installed under expressways all over the country 
They have a record of proved durability in both highway 
and industrial installations. Write us for factual data and 
prices. Armco Drainage & Metal Products, Inc., 602% 
Curtis Street, Middletown, Ohio. 


ARMCO DRAINAGE & METAL PRODUCTS 





BRMCO 
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Subsidiary of ARMCO STEEL CORPORATION 


OTHER SUBSIDIARIES AND DIVISIONS: Armco Division * Sheffield Division * The National Supply Company 
The Armco International Corporation 


¢ Union Wire Rope Corporation + Southwest Steel Products 
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** Consulting Engineers 350 Mission Street 


San Francisco. 5, Calif 


“personae Moote ERIE CITY 


KEYSTONE STEAM GENERATORS 


® Consulting Engineers and their staffs are actively engaged in selecting and coordinating the most dependable 


equipment available. We are proud of the confidence they have placed in Erie City. 

Built-in quality is the backbone of confidence — and hundreds of Keystone Steam Generators are in 
service today because they incorporate proven quality design features. 

Design features such as tangent furnace and outer wall tubes plus double steel encased insulation keep 
outer casing cool to the touch. The top smoke outlet eliminates the inconvenience of a hot stack in the aisle, 
minimizes required floor space and reduces building costs. Keystones have no baffles or headers which 
generally are a source of troublesome maintenance. 

These features and many more have proved the Keystone to be a safe, highly efficient steam generator 


with plenty of reserve power. Write for our comprehensive Bulletin SB-5990-F. 


LOW EXIT TEMPERATURES A HIGH EFFICIENCIES ARE STANDARD WITH THE KEYSTONE 


You can depend on for sound engineering 


ERIB CilTy IRON WoORES: Erie, Pa. 


STEAM GENERATORS = SUPERHEATERS = ECONOMIZERS = AUR PREHEATERS 
WASTE HEAT GOULERS © FIRE ane WATER TUBE PACKAGE SOT ERS 
o:4¢ and GAS BOBQURNERS © STOKERS © PULVERIZERS 
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ELWOOD S. TOWER 


311 


CONSULTING ENGINEER 
INVESTMENT BUILDING 
PITTSBURGH 22, PA 
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SANFORD AND DUDLEY 


€ 5 ING 
126 Carondelet Street * New Orleans, lovisiana CONSULTING 


ENGINEERS 





COSTON +: FRANKFURT: SHORT 
ee ARCHITECTS AND ENGINEERS +++ 
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Manahawkin, N.J., Bay Bridge—New Jersey State Highway Depart- 
ment. General Contractor: Conduit and Foundations, Philadelphia, 
Pa. Steel and Railing erected by Cornell & Co., Inc., Woodbury, N.J. 
Lighting: General Electric. Photographs: Cortland V. D. Hubbard. 








To provide for luminaire lighting, the engineers of Manahawkin, 
N. J., Bay Bridge—in conjunction with General Electric—worked 
out the special design for the bridge railing shown above. 

And Michael Flynn—in strict accordance with specifications 

supplied the extruded aluminum railings, posts, and base 
plates. Later these were welded into easily manageable units 
which could be handled and installed with minimum labor. 

The ability to turn out material for special designs is one 
advantage Flynn offers you. For many jobs, however, where 
post and rail jobs are desired, you can save money by choosing 
from Flynn’s great variety of functional, attractive standard designs, 


46 











Also you can depend on Flynn to deliver aluminum railing and 
components direct to the job site, ready for fast, easy installation 

. On time, in the quantities specified. 

What's more, no overmanned crews, no lift trucks, no cranes 
are needed on Flynn installations. Two men, with wrenches as 
their principal tools, can install the lightweight Flynn bridge 
railings shown here. (With other Flynn railings, one man can 
often do the job alone.) 

And because Flynn bridge railing is non-rusting aluminum, 
it never needs painting. It’s so tough and durable, nothing short 
of an accident can make replacement necessary. 
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FEET OF FLYNN BRIDGE RAILING 


Luminaire lights were inserted in these single 7%" x 5” 
elliptical upper railings. Lower round-tube railing is 2%" o.d. 























new bridue Falling atslog Write on your own ietcrhead to MICHAEL FLYNN MANUFACTURING COMPANY 


Michael Flynn Manufacturing Company’s main office. 


Aluminum Division 


LUPTON 


FLYNN ALUMINUM 
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Super-Quiet 


LENNOX 


“OG” SERIES 
INDUSTRIAL HEATER 


* Blower moves huge volumes 
of air at extremely quiet sound 
levels 


Rugged blower shaft design 
eliminates vibration problems 


The “OG" blower incorporates ‘self- 
aligning, permanently lubricated ball 
bearings. Blower motor is mounted on 
adjustable slide rails, and the entire 
section is easily accessible for service. 
This is just a sampling of why the “OG” 
is “stepping ahead” in industrial heating. 


Wide Choice of Air Volume Capacities 


LENNOX “Task Matched” Equipment 
to control and condition air for industry 


64,000 to 2,000,000 Btuh Units 


CLIP AND MAIL FOR 
FREE SPEC SHEETS 


INDUSTRIAL DIVISION 
Box 1294, Dept. CE-6 
Des Moines 5, la 
Please send me—without obligation 
complete specifications and engineer 
ing data on Lennox ‘‘OG" Series Indus 
trial Heaters 


Name 


LENNOX Industries Inc. 
SEF EES 


Company 


Address City 












RALPH S. TORGERSON 


West Coast Editorial Representative 


Report from the West Coast 


ARIZONA — the last of the territories 
within the continental United 
States to become a state (1912), 


and still one of the less populated 


states has experienced phenom- 


enal growth in the past 10) years 


Population has doubled, and of 


more importance to consulting en- 


gineers, building construction pet 


mits have almost tripled. Arizona 


also leads the nation in rate of in 


come growth and agricultural in 


come growth. 
The economy of the state is large 


ly based on agriculture and mining 


Johannessen and Girand designed the Sky Harbor Airport at Phoenix, 


though Arizona also derives a large 
income from tourists. There is prac- 
tically no heavy industry, but con 


siderable light industry has been at 


tracted to the state, especially in 
electronics. This situation should 
continue, for the state has not 
sought heavy industry and even 
has ruled out any industry which 
might detract from the scenic and 
climate advantages of the state. 


About half the population lives 
in Maricopa County, with Phoenix, 
the capital (390,000) and its satel- 


lite cities accounting for over 500,- 
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Arizona 


CONSULTING ENGINEER 





‘\ SUPERIOR ENGINES 
will help FAA 


Control Sky Traffic 


' \ 


Disastrous mid-air collisions and harrowing “near misses” between aircraft 
in the nation’s crowded skies may one day be rare. Federal Aviation Agency 
and Congress are rushing a whole new system of air-traffic control which will 
eventually put nearly all military and civilian planes, in good weather or bad, 
under control of ground centers using radar, computers and other devices 


White Superior 40-SX-8 diesels have already been purchased for many ot 
these control stations. These dependable 600 KW generator sets will supply 
automatic standby power, ready to prove in an instant their reputation for 
quick, easy starting and continuous, reliable operation. Ready to demonstrate, 
too, that precision construction provides long, trouble-free performance with 
low maintenance and maximum fuel economy. 


You'll find more and more Superiors on applications where human life or 
the nation’s safety are at stake! They have been specified for sections of 
SAGE (Semi-Automatic Ground Environment), “DEW” line (Distant Early 
Warning), “Texas Towers” (Early Warning Radar Stations) and at various 
launching stations for U. S. missiles. White can custom-engineer engines to 
meet your exact requirements. . . offers experience with automatic, unattended 
and remotely controlled operations. If your requirements range from 215 to 
2150 HP, or 150 to 1500 KW, get complete information now! 


WHITE DIESEL ENGINE DIVISION 
THE WHITE MOTOR COMPANY, Plant and General Offices: Springfield, Ohio 
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ELMHURST GENERAL HOSPITAL, ELMHURST, N. Y. 
OWNER: Department of Hospitals, New York City, N. ¥Y. ARCHITECT AND ENGINEER: York & Sawyer and Feliheimer 
& Wagner, New York, N. Y. GENERAL CONTRACTOR: Depot Construction Co., New York, N. Y. HEATING CONTRACTOR: 
Dierks Heating Co., Long Island City, N. ¥. PLUMBING CONTRACTOR: Joseph F. Egan Co., New York, N. Y. 


@ Because Fairbanks Valves are Quality —DEPENDABLE —products. 
@ Because, over the past 67 years, long-lasting, trouble-free service has 
proven the DEPENDABILITY of Fairbanks Valves to the nation’s lead- 
ing consulting engineers, architects and contractors who have specified 
and installed these valves in the systems for which they were responsible. 
This acceptance of Fairbanks Valves is demonstrated by the fact that in 
over 50% of the new building construction described in an ENGINEERING 
NEWS-RECORD article “Office Building Boom Alters New York City 
Skyline’, January 17, 1957,Fairbanks Valves were specified and installed. 
@ Because Fairbanks offers a full line of Bronze and Iron Body Valves 
for heating, piping and air conditioning systems. 

® Because Fairbanks Valves are available the country over through stock 
carrying distributors in all the principal cities. 





Do you have a copy of Fairbanks current Valve Catalog and Valve Com- 
parison Chart? It will be a pleasure to send a copy of each to you, 


WANES + DIRT UNDNS «CASTERS + 


Atlantic Avenue say ee 


ton 10, Mass. rr ‘an 








000 of the total. Tucson with 225,- 
000 and Yuma with 36,000 popula- 
tion are the other major cities. 
Water works and irrigation are 
important to Phoenix, which is in 
the Salt River Valley. 
roughly 30 by 100 miles in area, i. 


This valley 


irrigated with water from Roose- 
velt dam, the first big dam con- 
structed by the Reclamation Bu- 


reau. The ancient history of this 


valley indicates that Indian tribes, 
which have mysteriously disap- 
peared, irrigated this vi alley by a 
system of channels now very prob- 
ably being used for modern irriga- 
tion canals. A potential of about 
one-million acres of land are avail- 
able for irrigation with an annual 
gross production value estimated at 
about $400 per acre. 


Engineers Help Build Arizona 

Engineers in private practice have 
played an important part in the 
growth of Arizona, even extending 
as far back as the territorial days. 
The established consulting engi- 
neering firms in the state have the 
technical capacity and finances to 
handle nearly all types of projects. 
Phoenix quite naturally is the cen- 
ter of engineering activity, with 41 
in the tele- 
Tucson, in Pima 


consulting firms listed 
phone directory. 
County, also is an important head- 
quarters for engineering firms with 
some of the engineers in the capital 
city also maintaining offices there. 
Much of the work volume also is 
concentrated within the Phoenix 
area. In fact, the City of Phoenix 
recently annexed 40 square miles, 
and this portends some very active 
work for consultants. The prob- 
lems, however, remain the same; 
all of the larger cities in the state 
are striving to provide sufficient 
schools, water supplies, adequate 
sewage disposal, roads and streets, 
and airports. This is evident from 
a review of a few examples of en- 
gineering work being handled by 
consulting firms: 
{ Johannessen and Girand, design- 
ers of Sky Harbor Airport, Phoenix, 
which was completed only a few 
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An open motor did what 


This Super-Seal motor with Poxeal insulation and 
protected bearing was not fouled by mud. An Allis-Chalmers 
customer, in a frequently flooded area, required a motor that 
could readily start even after prolonged immersion in mud. 

The “dirtiest mud available” was used in conducting the 
successful tests in the A-C Motor Laboratories. 


Motor user requirements like this form the basis for A-C 
pioneer-leadership in motor development. Motor buyer needs 
created the most complete line of integral-horsepower motors 
in industry. Induction, dc, wound rotor, synchronous, gear, 
tube-type and Synduction motors, and now Super-Seal motors! 
And, if these lines don’t fill your need, A-C engineering excels 
in special design. 

You can benefit from this pioneer-leadership by con- 
tacting your A-C representative or distributor. For more in- 
formation, write Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. 


Super-Seal, Poxeal and Synduction are Allis-Chalmers trademarks 


ALLIS-CHALMERS <> 


no other 
motor could... 
Ina 
mudbath 
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ROTARY PUMPS 


CUSTOM FLOW DIVIDER SOLVES 
FUEL METERING PROBLEM 
FOR TURBINE BUILDER 


This multiple unit is a series of custom Roper pumping ele- 
ments driven in tandem by a hydraulic motor. It accurately 
meters distillate or residual fuel oils to the combustion cham- 
bers in a large gas turbine. These rugged units, used on both 
mobile and stationary turbines, withstand extreme tempera- 
ture changes during operation. This unusual application is 
another example of Roper’s ability to tackle |= and solve — 
difficult pumping problems. 

If you have an application where a standard pump does not 
fit your needs, Roper can custom-design and build pumps 
that meet your requirements. For further information, call 


the factory or the Roper representative in your area. 


ROPER PRINCIPLE OF ONLY TWO MOVING 
PARTS ASSURES EFFICIENCY . DEPENDABILITY 
Roper Pumps are the rotary gear type two equal size 
pumping gears operating in a case with proper clearance. 
This factor promotes long service life and optimum ner 
formance on all applications 


ROPER 


ROTARY PUMPS 


ROPER HYDRAULICS, INC. 
336 Blackhawk Park Avenue 
Rockford, Illinois 





years ago, has the job of planning 
extensive additions to the terminal 
and runways to take care of in- 
creases in airport use and prepara- 
tion for jet planes. 

“ John A. Carollo has the engineer- 
ing contract for the $3.2-million 60- 
mgd Squaw Peak water treatment 
plant addition for Phoenix. This 
firm also is designing a 100-mgd fil- 
tration plant for Salt Lake City. 
"Yost and Gardner, one of the 
older established firms, is active in 
municipal paving and water and 
sewerage engineering work. 
“James Hastain has contracts for 
county highway and municipal 
street paving as well as for sewer 
design work. 

* W. T. Hamlyn, one of several out- 
standing structural engineers, de- 
signed a 20-story reinforced con- 
crete office and club building now 
being erected in Phoenix. It is said 
to be the tallest structure of this 
type west of Dallas, Texas. 

“ Hoffman-Miller, another one of 
the older firms, has been active on 
Arizona’s big highway program. 

* Holmquist Engineers, Phoenix, 
has the engineering contract for a 
new city of 9000 homes and a shop- 
ping center, involving surveying 
and the design of all paving and 
sewerage and water works. The 
city, to be built near Casa Grande, 
Arizona, will be designed primarily 
for retired persons. 

"John E. 


) mn P ar > enh ro > : Or 
Phoenix, a large architect-engineer 


Stephens Associates, 


firm with broad experience in 
structural and paving design work, 
has an engineering contract with 
the Navajo Indian Tribe for a 1000- 
pupil boarding school. The project, 
including utilities and access roads, 
will cost $9 million. The firm also 
has a design contract for another 
$4-million school on a Navajo reser- 
vation. The work is being done for 
the Navajo Indian Community, a 
private tribal corporation super- 
vised by the Federal government. 
Revenues are derived from. tribal 
oil, uranium, and coal leases and 
sawmill operations. The tribe has 
a bank balance of nearly $100 mil 
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Rivers to Cross? 


Specify America’s Finestgflexible Joint. _ 
4 » Le 


r 


American Molox 
Ball Joint Cast Iron Pipe 


Get the strength, proven long life 
and trouble-free service of American 
Cast Iron Pipe — plus the special 
advantages of a flexible joint designed 
for river crossings — with American 
Molox. 


Premium quality, American Molox 
is designed with an integrally cast 
socket and cast steel glands for 
maximum strength and large diameter 


stainless steel bolting for corrosion 





resistance. 

For full information about this 
service-proven pipe, call your Ameri- 
can Cast Iron Pipe Company repre- 


sentative, or write for the descriptive 











brochure “American Molox Ball Joint 
Pipe.” 
See Booths 81-82, Annual AWWA 
Conference, San Francisco, July 12-17 


SALES OF 

Ne WwW York City 

Chicago «+ Kar 

San Francisco « Der 

Pittsburgh ° Orlando 
CAST IRON PIPE CO. Minneapolis + Cleveland 
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The building equipped with 
Exide Emergency Lighting 


o oe 000 e 
(nr s4 0s obese CRassResss 


Your own power source. High- 
capacity Exide batteries handle 
lighting loads for entire build- 
ings. Long-lasting—as much as 


25 years in many installations. 


54 
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ee 
.* 


No building is ever safe from power 
failure. But an Exide Emergency Light- 
ing system can keep it safe from loss 
of light. If regular power fails, Exide 
automatically. 
Keeps lights on. Prevents accidents, 


power takes over 


panic, damage, theft. Low cost pro- 
tection for modern buildings. Get full 
details. Write Exide Industrial Divi- 
Storage Battery 


sion, The Electric 


Company, Philadelphia 20, Pa. 


Exide 





lion to be spent for the benefit of 
its people. 

{In addition, about 
ago the Arizona State 
Department started to award en- 


gineering design work to consult- 


three years 


Highway 


ing firms, after the profession con- 
vinced the 
would be to the best interests of 
the state. Since then, up to $1 mil- 


lion in fees have been paid to pri- 


legislature that this 


vate consultants annually. County 
and municipal highway work also 


has increased materially 


Association Activity 
The Arizona Consulting Engineers 
Association has taken an active 
part in promoting the interests of 
private practice. The group origi- 
nally was composed largely of en- 
gineers from Phoenix, and it also 
included employees as well as prin- 
cipals in its membership 

Recently the Association decided 
to reorganize and to increase its 
membership so it would be more 
representative of all consultants 
throughout the state. The member- 
ship also will be limited to prin- 
cipals of firms in conformity with 
the provisions in the constitutions 
of other state associations of con- 
sulting engineers. However, there 
is some question as to whether the 
newly reorganized association will 
affiliate with the Consulting Engi- 
neers Council. The majority senti- 
ment seems to favor affiliation with 
the Arizona Society ot Protessional 
Engineers and NSPE 

On March 4, the new constitution 
and bylaws were adopted, and at 
an organization meeting on April 
13 the new association became ef- 
fective. The new officers are: James 
Llovd W 


and James 


I. Hastain, president 
Miller 


iE. Warne, Jr... secretary-treasurer. 


vice president 


The board of directors includes the 
officers, John Girand, and P. John 
MacNaughton. All officers repre 
sent Phoenix firms. 

A committee has been set up for 
a membership drive, and it is antic 
ipated that most of the consulting 


engineer firms in central Arizona 
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COST LESS TO BUY... 
LESS TO OPERATE, MAINTAIN 


Gorman-Rupp Sewage Pumps permit simpler, lower cost installations 


Sanitary engineers, designing for both private and publicly owned 
installations, are discovering the tremendous advantages of the 
Gorman-Rupp Sewage Pump. 


In installation after installation, in lift stations and in sewage 
treatment plants, this Gorman-Rupp unit has shown an amazing 
record of success. In a typical instance, less than half the cost of 


alternate equipment. With almost no maintenance whatever 


Here, for the first time, is a centrifugal pump which is self-priming 
in lifts above 15 feet, positive in action, and almost never clogs 
No longer is it necessary to service the pump in the pit or by 
raising the whole unit by crane. Removable end plate provides 
fast access to impeller and wear plate with just a turn of the wrist. 
The non-clogging impeller passes spherical solids as follows: 3’ 
pump, 1!.” pump, 2” 
2!.” solids. 


spherical solids; 4” solids; 6’’ pump, 


THE GORMAN-RUPP 


305 Bowman Street 
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Fla., a 
Sewage Pump replaced 


2 


In Jacksonville, 3-inch Gorman-Rupp 


a vertical pump after 


years in service 


Write now for full details. Ask for illustrated 
bulletin and specification data sheets. 


COMPANY 


Mansfield, Ohio 





, was SS i will become active members before 

two superior open steel the next general membership meet- 

ing. Special committees also were 

FLOOR GRATINGS named for the following activities: 

BY GLOBE * Working on a policy program. 

“ " Studying all phases of relations 

between Arizona consulting engi- 

neers and state, county and muni- 
cipal governments. 

a oo —_ eR ‘ Establishing what type of  pro- 

FOR MAXIMUM @ d,. * e% (“s yaa gram the association needs with 

A/a 4 fa) a/ i/t i} respect to public relations. 
SAFETY ALL OVER AULA Pareat at Baal * Reviewing a schedule of fees for 
YOUR PLANT 4 \ ‘ es oy Ph 7 Fee engineering services for the City 


Important Safety Features of Phoenix Improvement Districts. 


*& FIRE PROOF x SLIP PROOF © \ : CEAO Elects Officers 
%* MAXIMUM STRENGTH \P \P \i at \7 New officers elected by the Con- 
*& MINIMUM WEIGHT 2 *\ A sulting Engineers Association of 

= — ¢ Oregon are: president, Guy H. Ta 

Important Economy Features lor, of Moffatt, Nichols and T: nian 
* All one piece, not welded, riveted or expanded ; vice president, Harry Czyze wwski, 
% Open space in excess of 55% of area for easy , Metallurgical Engineers, Inc.; sec- 
access of light and oir retary, Norman Haner, N. W. 


* No extra supports necessary—channels are integral : 
Haner and Associates; and_ treas- 


part of the material. * Self cleaning 
* Cut and installed like lumber by your own maintenance force. *& Low in urer, Harry J. W oelber, all of Port- 
original cost. *& For balconies, no secondary sprinkler heads needed land. New directors are: metropoli 


Ideal for work platforms, stair and ladder steps, flooring, bal- tan area, Marvin W. Runyan, Ste 
conies, catwalks, machinery guards, fire escapes and for original vens and Thompson, Portland; and 
equipment safety treads. member-at large, Robert W. Welt, 





® WELDED , 
COLD NUGGET 2 107 Protest Request for Bids 


Consulting engineer associations of 


The QUALITY GRATING for en ‘ x Oregon, Washington, and Califor- 


nia have joined Idaho engineers in 


Heavy Duty Applications protesting the action of the city of 


* 3%” projection weld nugget for Sa ,' (B ot Boise in asking for bids on the de- 


greater rigidity and strength 3 S\G sign of an addition to a sewerage 
% Vertical alignment of the main at ee : 0 treatment plant. The Oregon asso- 


load bar assured —= ae 7 wma) ciation requested CEC to send the 
; _ tte city of Boise information on the 
*® All bars are load carrying bars > 


including secondary bars : ‘ impropriety of competitive bidding, 
allt. and Guy Taylor, chairman of the 


% Anti-skid pattern : e —<? CE 


‘AO committee on practice 





PROJECTION WELD — = . S “i . - ‘ wrote to the city warning that it 
Each secondary load bar ™ iol = ; rt a may open itself to litigation in pur 
(A), as projected welded ~ ns Ff | suing its present course. 
to the primary load bar — 
(B) has a shear strength of 5,000 pounds per |) | i New California Association 
weld. There are 28 such projection welds to a | j 
square foot of grating. This means that GOLD 10,000 \ new society, the Consulting Me 
NUGGET Welded Grating can sustain greater POUNDS chanical Engineers Association of 
shock loads than other gratings. Southern California, has been or 








For the complete details of these revolutionary new gratings, ganized in Los Angeles. Primary 
write for new catalogs today. Distributors in all principal cities. " objective of the group is to re- 


108 Consult the yellow pages in your phone book under “GRATING”. silivees -duniiniiiiiin problems of con 


sultants working on purely me- 
- chanical engineering matters. The 

the GLOBE “Company ae 
4026 SOUTH PRINCETON AVENUE * CHICAGO 9, ILLINOIS 
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ASSURES YOU BETTER BALLAST VALUE 


Unannounced visitor picks random samples 
from production line of each Certified Ballast 
Manufacturer for monthly ETL test...so you can be 


sure CBM symbol always means “up to specification” 


HIS gives you extra assurance of CBM quality And of course, Certified CBM Ballasts are UL listed 
At least once each month, an ETL inspectot For one very practical slant on why Certified CBM 


“just happens” to visit the plant of every Certified means better ballast value and better performance 


Baliast Manufacturer... and picks random samples from fluorescent fixtures, write for: “Why High 
right from the production line. Each sample ts Power Factor Ballasts cut vour lighting costs” 
clearly marked and dated to prevent substitution: 

all must be shipped to Electrical Testing Labora- 


tories for test against the CBM specification. Should 


any fail to meet it, the right to use the CBM emblem CERTIFIED 
is withdrawn until the condition is corrected, CBM B 
ALLAST 


Behind this positive assurance of continuing CBM CERTIFIED 
» @ MANUFACTURERS 


quality is the CBM specification, that provides depend- 
2116 KEITH BUILDING 


CLEVELAND 15, OHIO 


able performance, better ballast value, including 
High power factor + Long ballast life 
High light output + Low cost of illumination 


Long lamp life Participation in CBM is open to any manufacturer who wishes to qualify 
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problems include — relations with 
architects, fees, and actions invols 
ing the Los Angeles Building Code 


and the school boards 


In taking this action, the me 
chanicals have followed a course 
similar to that already pursued by 
the structurals and electricals. For 
a number of years the structural 
engineers have had their regional 
associations. The electrical engi 
neers of Los Angeles for sometime 
have had a similar organization to 
take care of problems peculiar to 
their 


While these specialized associa- 


branch of engineering. 


tions are not directly affiliated with 
the Consulting Engineers Associa 
tion of California, cooperation be 
tween them and CEAC always has 
Undoubtedly the 
same condition will prevail with 
Mechanical 
neers Association of Southern Cali 
In fact 
are CEAC members. 


been excellent 


the Consulting Engi 


fornia most of its officers 


Officers are: J. Max Ayres, presi 
Donald HH. Nack, 


dent vice presi 


dent; and Vincent A. Megna, sec- 
retary-treasurer. Monthly dinner 
meetings will be held to discuss 


current problems. 


CEAO Sticks Chin Out 
The March meeting of the Con- 


sulting Engineers Association of 
Oregon featured an_ interesting 
panel discussion on what may be 
wrong with consulting engineers. 
Views were presented by an archi- 
tect, a contractor, a materials sup- 
plier, and a city engineer. 

Dick Norman, a member of ALA 
and the architectural firm of Jacob- 
berger, Stanton, Franks and Nor- 
man criticized frequent lack of co- 
ordination between engineers. He 
said this results in conflicts among 
the mechanical and electrical serv- 
ices and the structural elements. 

Charles Parker, a graduate civil 
engineer and general contractor, 
said that specifications often  in- 
clude unnecessary restrictions, 
which limit proper processing of 


the work. He warned that “God- 


save-us” clauses often result in sky- 
rocketing costs, are frequently un- 
enforceable, and often lead to un- 
necessary litigation. Contractors, he 
said, could help with proper spe- 
cifying of construction methods. 
John Silliman 
American Pipe, and Construction 


vice president 


Co., a graduate wivil engineer, of- 
fered four considerations that the 
engineer should emphasize: 

* The consulting engineer should 
design for performance of a func- 
tion for the least money. 

* Consultants should confer often 
with people in the fabricating field 
who have specialized know-how. 

* Consultants should remember 
that project scheduling is an im 
portant economic problem. 

* Specifications must be prepared 
carefully since penalty clauses af- 
tect economics. 

Burt, city 
Portland, decried the practice of 


Gordon engineer of 


offering free engineering in pre- 
liminary stages with the hope of 


promoting a design contract. a 





ACCURATE SRAPHIC AND VISUAL REGis7 RATION 


of liquid flow with 


STEVENS 


RECORDER TYPE B-FT 


Recording, indicating and totalizing meter for measuring sewage or other flows 


over Parshall flumes and weirs, This instrument has interchangeable flow cams 


and flow conversion gears.. 


an important factor to consider for sewage treatment 


plants in rapidly growing communities. With a simple change of cams and gears 


the Type B-FT Recorder can operate with a different size flume or accommodate 


a greater range of flow than that for which it was originally purchased, The change 


does not require factory service. Similarly, change from weekly to daily time scale, 


or vice versa, is accomplished by merely repositioning one gear -—~no new parts 


to buy. 


This recorder can be direct float operated or remotely controlled and is 
available for wall or switchboard mounting, or with cabinet for mounting 
out of doors directly over the float well. Request BULLETIN 25 for 


complete details. 


STEVENS HYDROGRAPHIC DATA BOOK 


Invaluable for your reference file. Contains technical data on recorder installations, 
plus a wealth of hydraulic and conversion tables. $1 copy. (No COD's) 


LEUPOLD & STEVENS INSTRUMENTS, 


4445 N. —. GLISAN STREET ° PORTLAND 13, 


INC. 


OREGON 
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HEAR 

HIS 
TEMPERATURE 


DROP ! 


Stretching a point? To be sure, but only because falling temperatures dom t make 
much noise. Fact of the matter is, with “Buffalo” fans serving our imaginary hospital, 
you could hear just about anything, or nothing, the fan noise level is so low. 


This is only one of the reasons you should insist on “Buffalo” Fans for your venti- 
lating - air conditioning systems. If you would like to Know more, read on. 


THE "BUFFALO’ TYPE "BLH” FAN THE "BUFFALO’ TYPE “BL” FAN 
FOR HIGH PRESSURE 4 FOR MODERATE PRESSURE 


’ a kor your high pressure systems (Class LA: Heres a highly refined fan desien suit 


HT and TV) “Buffalo” offers their Type able for your general air moving jobs 


“BLU” Fan. This fan also has an exe ep DV 4 Low noise level is but one of the advan 
tionally low noise level while offering i 4 tages of this desien. Another is high 
high mechanical efheiencies over a efficiency. particularly important a 
broad operating range horsepower requirements rise. A third consideration might 
be the minimum amount of maintenance necessary with 


Famous “Buffalo” “Q”° Factor quality construction — is ‘ 
the “Buffalo Ly pe “BL” fan 


used throughout providing a long life of low-maintenance. 
trouble-free service. For your conduit air conditioning and This tells but a fraction of the story. If you want to be 
other high pressure jobs. the specially designed “Buffalo” really sure of the fans on your next moderate pressure job 
‘| ype* BLH”™ has more to offer than any other suitable fan see that they are “Buffalo” Type ° 


Additional information on these and other “Buff 


Representative Or write us direct if vou wist You 


BUFFALO FORGE COMPANY 


Buffalo, N. Y. 
Buffalo Pumps Division. Buffalo. N.Y 
Canadian Blower & Forge Co.. Ltd... Kitchener. Ont. 


VENTILATING «+ AIR CLEANING «+ AIR TEMPERING + INDUCED DRAFT + EXHAUSTING ¢ FORCED DRAFT + COOLING + HEATING + PRESSURE BLOWING 


JUNE 1959 og 





= 


peepevkly 


+yeeeee 
SRERES 


GLOBE SPRINKLER SYSTEMS 
The Saveall Automatic Sprinkler, with a solid chemical fusible element, is 
upright or pendent types at various temperature ratings. Globe 
emical and standard metal fusible units, automatic sprinkler sys 
device window and cornice sprinklers, spray nozzles, and 
ers, Globe assumes full responsibility for proper de 

istallation and performance of every system 


NOW... 


DRY CHEMICAL and CARBON DIOXIDE SYSTEMS 

Stationary dry chemical hose line systems, featuring exclusive remote control, 
are offered in three models of 150, 300 or 500 Ibs. capacity. C-O-TWO manual 
and automatic high and low pressure carbon dioxide systems range from 35 Ibs 
to 50 tons, either direct or total flooding applications. For portable use, hose 
reel and hose rack systems of both carbon dioxide and dry chemical types are 
available in a range of sizes. 


you can specify 


complete fire protection 


from Fyr- 


LIQUID AGENT FIRE EXTINGUISHERS 

Fyr-Fyter, Pyrene-C-O-Two and Buffalo liquid-agent extinguishers are designed 
primarily for buildings where ordinary combustibles constitute the chief hazard 
Available are clear water, anti-freeze, soda acid, loaded stream, foam and 
vaporizing liquid models, in sizes from 2% to 40 gal. Fyr-Fyter brand is sold 


through fire equipment specialty firms; Pyrene-C-O-Two and Buffalo through 
leading industrial distributors 





yter: 
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DRY CHEMICAL and CARBON DIOXIDE EXTINGUISHERS 

Where building hazards include flammable liquids and/or live electrical equip- 
ment, you can specify complete protection from this range of dry chemical 
extinguishers, 2% Ib. to 150 Ib., or carbon dioxide extinguishers, 2% |b. to 
100 Ib. Extinguishers of all three famous brands —Fyr-Fyter, Pyrene-C-O-Two 
and Buffalo—are approved by Underwriters’ Laboratories and Factory Mutual 
and carry new, high U.L. ratings. 


DUET HAIR TRE RT TREE he ey 
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HOSE and EXTINGUISHER CABINETS 

Designs include both two-piece cabinets and conventional one-piece welded 
units. Two-piece cabinets have box which can be quickly anchored, inside 
equipment fitted, and then separate door-and-trim assembly secured quickly 


without damage to glass or finish. This makes factory-applied color finishes 


practical, if desired. Angle valve, hose rack, fire hose and proper extinguisher 
can be completely specified from Fyr-Fyter! 


The most complete line of fire protection products and serv- 
ices ever offered can now be specified from a single source 
— Fyr-Fyter. Trained and experienced representatives of any 
of Fyr-Fyter’s famous brands will help you plan, specify and 
coordinate effective protection for all of these types of build- 
ings: commercial, institutional, educational, religious, indus- 
trial, public or residential. 

Underwriters’ and Factory Mutual approved, this equipment 
enhances any structure with its modern, attractive, confidence- 
inspiring appearance. Mass production permits competitive 
pricing. Yet highest quality and dependability are assured by 
rigid inspection, reinforced by Fyr-Fyter's reputation as the 


REPRESENTATIVE 


SAFA ALARM SYSTEMS 

SAFA Alarm Systems can either be directly connected to a central station con 
trol panel, or remotely operated by an independent supervisory power supply 
SAFA allows industrial firms or institutions to tie into already established 
municipal fire alarm systems. A variety of control panels and other essential 
elements are available, including fire alarm boxes with simple one-hand, one 
motion operation of box cover and lever 


RAISE COVER 
PULL LEVER 


— 
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FIRE HOSE 
An extensive line of cotton jacket or all-Dacron, rubber-lined industrial 
is available in many different tested-and-approved quality brands. Li 


ible and easy to fold, these brands are especially adaptable where 


stored in cabinets. Fyr-Fyter also offers nozzles, couplings, connections, et 


well as hose racks and reels complete equipment for the interior of ev 


building requiring hose line protection 


industry’s largest supplier. All sales are backed by a nation- 
wide service organization to keep equipment in top condition. 

For help that starts at your drawing board and continues 
through installation supervision and final approval, contact: 


THE FYR-FYTER COMPANY 
ATLANTIC COAST REGIONAL OFFICE 

P.O. Box 750, Newark 1, New Jersey 
CENTRAL STATES REGIONAL OFFICE 

221 Crane St., Dayton 2, Ohio 


PACIFIC COAST REGIONAL OFFICE 
132-140 Hawthorne St., San Francisco 7, California 


§ AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


BRANCHES: Atlanta, Baltimore, Boston, Chicago, Dallas, Dayton, Detroit, Los Angeles, 


New York, Newark, Philadelphia, Pittsburgh, Portland, Rochester, San Francisco, 
Seattle, Hamilton (Ontario) 


famous brands of Fyr-Fyter.. 
see 28 page insert in Sweet's Architectural Fil 


or write for free copy today! 
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GAS and/or OIL BURNERS 


i. 


LARGE or SMALL 


Ve 
SINGLE or DUAL FUEL 
te 


PACKAGED or FIELD 
 AssemBLeD 
¥ 
i, 

ATMOSPHERIC or FORCED 

© opRart 


ELECTRONICS of ALL 
© Tyres 


a 


ny 


COMPETENT 
Sales and Service 
in all areas 


Write for Bulletin Bl 
The 
WEBSTER ENGINEERING 


Company 
Box 5246, Tulsa, Oklahoma 
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The Word From Washington 


EDGAR A. POE 


Consulting Engineer Correspondent 


CONSULTING ENGINEERS Who are in- 
terested in foreign projects should 
read the new 45-page fact-filled 
booklet written by two economists 
in the nation’s capital, Benjamin A 


Leon H. 


This booklet, prepared after a world 


Javits and Keyersling 
study, declares that it is essential 
that our economy be expanded 
through overseas investment and 
emphasizes that the underde- 
veloped areas of the world have 
great absorptive capacities. 

The Javits and Keyersling study 
was designed to give all-out sup- 
port to the proposed World De- 
velopment Corporation. Congress is 
asked to pass the Act to provide 
the machinery and means for ac- 
complishing about $7 billion an- 
nually of private capital from the 
United States to other parts of the 
world, Say the economists: “The 
challenge is most urgent. Two 
thirds of the world’s people are 
hungry, living in countries where 
the average per capita income is 
less than $150 per year . . . The 
U.S. alone, with 6 percent. of the 
world’s 


population, enjoys more 


than 40 percent of the world’s in- 
come, with an average per capita 
.. The 


income of $2000 per year . 


gap is widening. 


Highway Lighting 

The Bureau of Public Road’s engi- 
neering division says the reluctance 
on the part of state highway de- 
partments to light interstate high- 
ways in rural areas is readily un- 
derstandable. Lighting 
proximately $60,000 a mile initially, 
and maintenance adds $5000 _ or 
more per mile annually. Further- 


costs ap- 


more, declares Joseph Barnett, as- 
sistant Commissioner for engineer- 
ing, there is lack of factual justifi- 
cation for these expenditures. 
Barnett says the $5000 yearly 
maintenance is about equal to the 
entire cost of maintaining a mile 
of interstate highway without light- 
ing. He added, “We do not have 
a sound basis for justifying fixed 
source lighting on controlled ac- 
cess highways. Justification is avail- 
able for streets and other noncon- 
trollable highways . . . The Inter- 
state System has no pedestrians, 
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-». @ Triumph of 


“The finest suspension mounted fixture in years’’—this 
will be your reaction when you've seen Sylvania’s exciting 
new fixture series, the CLASSIC 


class all its own... 


Here is a fixture in a 
one that will take a prominent place 





To develop a completely fresh and different approach 
to lighting fixture design, Sylvania retained the 
services of the renowned industrial designing firm, 
Peter Muller-Munk Associates 

The result of months of concentrated effort by 
this firm and Sylvania’s own design engineers is 
presented here for the first time—the CLASSIC Series 

We sincerely believe that the CLASSIC is the very 
finest fluorescent fixture produced in a long number 


of years. 











punting with plastic | 


SO mopeRN 


FLUORESCENT LIGHTING FIXTURES AND SYSTEMS -« 
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agree 


WOOSTER 
BRASS 


eo” 


THE “CLASSIC” WITH METAL LOUVERS 


modern with 


hivture Design! 


in your lighting plans 
The CLASSIC is really new . 


give commercial interiors a fresh, distinctive appearance 


designed by experts to 


together with outstanding illumination 

You'll like the sleek, trim lines and slim shallowness of 
this fixture... the flared, softly-diffusing side panels 
the harmonious matching of plastic and metal and 
the choice of three excellent shieldings 

You'll like its lighting characteristics, too. The ex 
tremely high efficiency, balanced distribution, low bright- 
the CLASSI¢ 
makes it ideal for every commercial application 
CLASSI¢ 
and sketche 
beauty of this new series 
At the ask 
strated in your own office 
that this Sylvania 


fixture design 


ness contrasts and excellent diffusion of 


To fully appreciate the you Must sec 


yourself. Photographs > cannot show the true 
Send today for full information 
to the CLASSI¢ 


you ve 


same demon 


have 
Onc 


fHxture 1s 


time 
een it, you ll 


truly a triumph ot 


SYLVANIA LIGHTING PRODUCTS 


A Division of SYLVANIA ELECTRIC Propucts IN 
Department 59-4 


One 48th Street, Wheeling, West Virginia 


¥SYLVANI 


Subsidiary of (GENERAL 
GENERAL TELEPHONE & ELECTRONICS \6@® 


\ system / 


BEST FIXTURE VALUE IN EVERY PRICE RANGE 





NON-STOP 
FILTERING 


..- even when backwashing 


GFC Multi-Cell Filters 


There's no time lost 

when backwashing GFC Multi-Cell Filters 

While one cell is being backwashed, 

the other cells provide: (a) Water for backwashing 
that cell with or without the use of storage 

tanks or surface reservoirs. (b) Uninterrupted 

filtering to maintain a continuous flow to 

service lines. Other important features include 
low-cost installation and GFC’s patented non-clogging 
‘“Multi-Plate’’ underdrains. Write for bulletins 


and equipment data 


FRE 


WATER PROCESS EQUIPMENT 


#E. 


co. 


AERATORS FILTERS ° SOFTENERS ° CLARIFIERS 
FLASH MIXERS ° FLOCCULATORS ° PNEUMATIC CONTROLS 


ROTARY DISTRIBUTORS e SLUDGE SCRAPERS 





no crossings at grade, a wide 
planted median so that headlight 
glare is minimized, and adequate 
shoulders.” 

Considerable highway lighting 
research is taking place in  scat- 
tered sections of the country. For 
instance, experiments with high 
and low level lighting are being 
conducted on the New Jersey turn- 
pike south of the Newark Airport, 
and studies also are being made on 
the Connecticut Turnpike. Texas 
A. & M. College has a long-range 
experiment under way in which the 
actual operation of vehicles at in- 
terchanges is being studied with 
different types and with varying 


intensities of lighting. 


Federal Aid to Airports 
A compromise version of a four- 
year airport building program will 
go on the statute books. The House- 
passed version proposed $297 mil- 
lion of Federal funds, while the 
Senate bill called for $465 million. 
Traditionally, Senators, up tor elec- 
tion every six years, are more lib- 
eral in spending than Representa- 
tives, up for election on the shorter 
cvcle of every two years. 
Issuance of a new updated book 
let on small airport planning has 
been made by the Federal Aviation 
Agency, which came into being 
January 1. The publication, “Small 
Airports,” describes airport site se- 
lection, design, construction, and 
financing. Although drafted to aid 
planners and engineers of public 
airports, the data also are applica- 


ble for private airport planning. 


Missile Manufacturers 

The Pentagon is convinced that the 
current missile manufacturing pat- 
tern is similar to the automotive 
manufacturing pattern that existed 
10 years ago. Four decades ago 
there were dozens of automobile 
makers as compared with the hand- 
ful today. Brigadier General Austin 
W. Betts, executive assistant for 
missiles to Defense Secretary Neil 
McElroy, expresses the conviction 
that the time is not too far away 
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Enjay Butyl window-sealing tape was employed throughout the newly ereeted Industrial 


Reactor Laboratories in) Plainsboro, N. J 


Archites 


Skidmore, Owings & Merrill 


ENJAY BUTYL 


caulking prevents leakage in new Atomic Reactor Lab 


Sutyl caulking tape permanently seals 

joints and copings against leakage in 
this new Atomic Reactor Lab. Tough, 
weather-resistant Butyl helps provide 
long-lasting protection against all cli- 
matic conditions. Enjay Butyl was 
chosen to do this job because of its 
inherent resistance to sunlight, ozone, 
moisture, aging and vibration. 


Pioneer in Petrochemicals 


Architects and design engineers are 
constantly finding new ways to use 
Enjay Butyl in building and construc- 
tion. Its many outstanding qualities 

plus its low cost—make it perfect 
for use in a wide variety of appli- 
Call or 
office today 


cations. write our nearest 


suppliers. 


ENJAY COMPANY, INC., 15 west 51st Street, New York 19, N.Y. 


Akron « Boston « Charlotte « Chicago ¢ Detroit « Los Angeles « New Orleans « 
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BUTYL 





for a complete list of 


Butyl is the greatest 


Enjay 
rubber value in the world 
It’s the super-durable rub 
ber with ouf funding resist 
ance to aging « abrasion 

tear e chipping e cracking 

ozone and corona « cher 
icals e vase « heat « cold « 


inlight *« moisture. 
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fully automatic bag-type 
Dust Collection Systems 


Dependable Heavy Duty Service at Low Cost 


Continuous operation at full rated capacity is the performance 
that Norblo Equipment delivers every day in many types of 
plants. Norblo’s rugged construction, basic unit compartment 
and few moving parts insure low cost of operation and mainte- 
nance. A most important advantage of this equipment is its 
adjustability for varying dust loading which can be made in a 
few minutes without shutting down the installation. 


Modern industrial “housekeeping” calls for the removal of 
injurious or “nuisance” air contaminants in the interest of high- 
est efficiency. For certain industries, recovery is important also. 
In large scale operations even small fractions of a per cent better 
efficiency of fume or dust recovery can mean thousands of dol- 
lars a year gained. 


Investigate the possthilities of Norblo Dust and Fume Collection for cleaner 
air, or for recovery of valuable material. Write for Bulletin 164. 


The Northern Blower Company 
6426 Barberton Ave., Cleveland 2, Ohio ° Olympic 1-1300 











seams: DUST COLLECTION SYSTEMS 
H @) Beer ate ye PRC gh LS NG 
aati ALL INDUSTRIES 


when there will be fewer guided 
missile manufacturers. 

Said McElroy, “With fewer mis- 
sile systems, we will need fewer 
development teams. With more 
complexity, each team will have to 
be technically more versatile 
We are going to have to support 
fewer and better systems, which in 
turn is going to mean there will be 


fewer producers.” 


Weights and Measures 
Effective July 1, the six major 
English-speaking nations will have 
exactly equal measurements of 
length and weight, having agreed 
upon a common inch and a com- 
mon ounce, While past differences 
have been hair-splitting, they 
nevertheless are significant in to- 
day’s growing industrial society. 
When the “new” inch becomes 
formally effective, there will re- 
main one major U.S. holdout. The 
Coast and Geodetic Survey's maps 
and reference points are based on 
the 2.54000 centimeter inch. The 
Survey will continue measuring 
distances at its old standard, desig- 
nated the “American survey foot.” 
Meanwhile, there are several ef- 
forts under way to standardize 
weights and measures. Next year 
in Paris there will be a General In- 
ternational Conference on the sub- 
ject, the 10th meeting since 1875. 


Bridge Clearance Standards 

A bridge clearance requirements 
bill, designed to focus attention on 
the rising costs of building spans 
over navigable streams, is before 
Congress. Authored by Senator 
Francis Case, Republican of South 
Dakota, and backed by the Eisen- 
hower Administration, it would re- 
quire Federal recognition of the 
equal rights of all forms of trans- 
portation when bridge clearance 
standards are set. 

Under present law only the needs 
of ships and barges must be con- 
sidered. The Case measure would 
require government officials to 
weigh the economic effect on all 


industries — including road build- 
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Let's Talk Straight! 


Do you honestly want quality, in its full sense? Quality in every 
phase of your dealings with windows or curtain-walls? 


If so, Bayley can play an important role on your projects. 


This is not an idle claim. It’s a fact substantiated in working 
with others on outstanding projects throughout the nation — by 
a 79 year reputation for reliability and leadership in the design and 
development of products for the building industry. 


Bayley’s full-scope quality service starts by offering experienced 
consultation — with a conscientious desire to be of real help — 
from the very inception of your building project. With a sense 
of responsibility to you this policy of help continues even beyond 
the final approval of the finished building. And during this relation- 
ship you are assured of: 


@ Close co-operation in submitting detailed drawings that will 
simplify your work and avoid later drawing revisions. 

@ Products built to the latest proven standards of design and 
quality of construction. 

@ Complete and detailed specifications that will support your 
demand for quality products. 

@ Dependable delivery of all materials to the job, in top 
quality condition. 

@ Correct satisfactory installation by Bayley’s own experienced 
installation crews. 

@ Constant supervision of all work, as it progresses, by experi- 
enced, highly trained Bayley Engineers. 

@ A financially sound organization that can assume its com- 
plete responsibilities of fulfilling a contract. 


4 ee ees 


If you want to incorporate this type of window or curtain-wall 
insurance in your building project, Bayley is the company you can 
depend on. Call in your local Bayley representative — or write the 
Bayley District Office or Home Office in Springfield —in the 
earliest possible stages of your plans! 


BAYLEY 


Windows and Curtain-Wall 
Systems 


} 
? 
2 

f 
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The WILLIAM BAYLEY Co. 
Springfield, Ohio 
Agents in All Principal Cities 
DISTRICT SALES OFFICES 


SPRINGFIELD, OHIO NEW YORK 17, N.Y CHICAGO 2, ILL WASHINGTON 5, D ¢ 
1200 WARDER ST GRAND CENTRAL TERMINAL 105 W. MADISON ST. 1426 “G STREET, N.W 
FAirfax 5-730] MUrray Hill 5-6180 RAndolph 6-5997 STerling 3-3175 


ORIGINATORS *« DESIGNERS * MANUFACTURERS + INSTALLERS 
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ers and utility operators — before and dispose of the materials in the marked interest in the storage bat- 
fixing bridge clearances or calling ocean about 100° miles off Long tery powered auto projects of firms 7 

for open spans. Island, N.Y. Waste containers are in San Diego and Cleveland. 

, to be reinforced with concrete Dozens of electric utility companies 
Radioactive Waste Disposal cele ; Big ’ 

dense enough to permit sinking at already have ordered the initial 

A license to a New Britain, Con the bottom of the ocean. production models for their own 


necticut trucking company for dis testing and promotion purposes. 


posal of low-level radioactive Electric Automobiles | 

wastes has been granted by the Government. officials are watching Water Projects 

Atomic Energy Commission. The with interest the attempts to re- The Bureau of Reclamation is work- 
trucking Company has authority to vive the electric automobile. With ing on 73 water projects, designed 
collect prepackaged and labeled air pollution worsening and smog to provide industrial and agricul- 
wastes, provide further packaging plaguing some cities, there is tural growth in water-short areas of 


the 17 western states. When com- 


pleted, the projects will provide 


irrigation water for 5,657,000 acres 


Attractive, Corrosion-Resistant Glazed-Tile of land. Electric power will be pro- 
Effluent and Water Treatment Tanks 


duced in 14 plants, with ultimate 
capacity of over 1.5-million kw. 
Interstate Highway Program 
General Louis Prentiss, executive 
vice president of the American 
Road Builders Association, recent 
lv told the House Subcommittee 
on Roads: “I want to point to the 
valuable contributions made to the 
acceleration of the Interstate High 
way program by the consulting en- 
gineering profession. A recent study 
indicates that consultants have per 
formed nearly 40 percent of the 


nationwide engineering load. It is 





Exacting Design = evident now that a sufficient re- 
Meticulous Workmanshte serve capacity has been built up 


by all segments of the industry to 
As the final step of construction, mest all ferceoodbin , 
Stebbins workmen carefully wash The 
down the exterior of the tanks 
with acid. 


demands.” 

» Congressional committee is 
considering ways to raise $4500 
million to meet a deficit in the 
In this view of tank floors under con- Highway Trust Fund over the two 
struction, note the clean, smooth vear period, 1961-62, and keep the 
joints — the mark of good workman- 
ship. Note the variety of tile shapes. 
Horizontal and vertical steel rein- 
forcing is shown in the walls which 
will be solidly filled with concrete as money into the Fund, there will 
work progresses. be no apportionment to the state 


mammoth public works program in 
high gear. Unless measures are de 


vised this session to bring more 


= highway departments this summer 
Complete Service — aa 


Design, Installation, Maintenance 
WRITE FOR BULLETIN AET-59 


STEBBINS {2000 
Manufacturing Company 


WATERTOWN, N.Y. © PENSACOLA, FLORIDA 
STEBBINS ENGINEERING CORP. —1504 TOWER BLDG., SEATTLE, WASH 


CANADIAN STEBBINS ENGINEERING & MANUFACTURING CO., LTD to the highway construction indus 
TOWN OF MOUNT ROYAL, MONTREAL 9 ® 12 MERCHANT EXCHANGE BLDG., VANCOUVER trv and would cause real hardshiy 
é i 


as scheduled, and only $500 mil 
lion next vear, instead of the $2500 


million authorized for each year. 





The major point of General 


Prentiss testimony was that a slow- 





down in the national road build 


ing effort now would be disastrous 


SINCE 1884 


Specialists in Design, Installation and Servicing of Linings and Tile Tanks 
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THIS 
TRADE-MARK 





ASSURES YOU THE 
WIRING DEVICE IS 
SPECIFICATION GRADE! 
---LOOK FOR IT! 


Of equal importance to the selection of specification 
grade material is the follow-through that 

assures your client the quality you specified was 
installed. Arrow-Hart simplifies this problem by 
marking all wiring devices in its Specification 
Grade Line with the well-known H&H. Only 
Arrow-Hart’s highest quality wiring devices carry 
this trade-mark—a trade-mark you can 

count on ...a trade-mark you should look for. 











Write for the H&H Specification Index Chart 

designed to simplify your specification problems to: 
The Arrow-Hart & Hegeman Electric Company, 

Dept. CE, 103 Hawthorn St., Hartford 6, Connecticut. 


ARROW-HART OF HARTFORD 


a. QUIETTE TAP ACTION SWITCH 2891-1 
15 amp., 120-277 V. 
b. CORBIN ROTARY LOCK 1281 
Flush Type with plate 
10 amp., 125 V.; 5 amp., 250 V. 
c. DUPLEX WEATHERPROOF 
GROUNDING TYPE RECEPTACLE 5262-WP 
15 amp., 125 V. 
d. GROUNDING TYPE RECEPTACLE 7621 
20 amp., 277 V. 
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to consultants who have built up 
their organizations to handle the 
accelerated work load. 

Another 


meyer 


Bartels- 
president of the American 


witness, R. R. 


Association of State Highway Ot- 


ficials, also declared that consult 
ants who are handling much of the 
engineering for 16° state highway 
departments would be hurt by the 
interruption. He said: “Our poll 
shows that if no apportionment is 


1961, it will have a de- 


made for 


cided effect on the technical per- 
sonnel of the state highway depart- 
ments, to the point that 32 of them 
probably will have to dismiss engi- 
neering and technical personnel re- 
cruited and trained for the en- 
larged work load. Two states ad- 
vise that they have the state funds 
to continue the employment of 
such personnel on the state’s pay- 
rolls in order to retain them for 
the time that the program should 


be resumed. The balance of the 








Embhart Manufacturing Company 


The new Needles, 
California Compressor 
Station operates with 
quiet efficiency. Maxim 
Silencers cut down 
exhaust noise and intake 
pulsation to the minimum. 
Specify the world’s most 
widely used silencer— 

a Maxim, There’s no quiet 


like Maxim-Quiet. 


Photos courtesy of Southern 
California and Southern 
Counties Gas Companies 











4 ce a Vi : A R 
> Box 216, Hartford 1, Conn | 
r---- maa ee eee 
: . ee ; ! 
; Emhart Manufacturing Company / Maxim Division / Box 216 / Hartford 1, Connecticut 80 I 
. . er | 
i Please send me bulletins on Maxim Silencers for [] Waste heat recovery | 
| (_] Steam, air or gas discharges | 
{ (] Jet engine exhaust and intake | 
j nan () Internal combustion exhaust | 
i and intake | 
1 company (J Air compressor intakes and | 
i discharges ! 
1 address () Blower intakes and discharges | 
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state highway departments use con- 
sulting engineers to a great degree 
in handling the additional work 
load caused by the Interstate pro- 
gram, and in this case, the adverse 
economic impact would be directly 
on the private engineering firms.” 


Subsidies Challenged 
Congress has before it a vigorous 
protest from the National Coal As- 
sociation that proposed Federal 
subsidies for atomic power plants 
would in effect use the U.S. Treas- 
ury to help drive the bituminous 
coal industry out of its best mar- 
ket, thus throwing more miners and 
railroad men out of work. The coal 
industry does not fear atomic 
energy competition on a “realistic 
basis,” but it does fear atomic pow- 
er if artificially low costs result from 
subsidies, NCA 


Federal declares. 


NSPE Aids Consultants 

The National Society of Profession- 
al Engineers again has entered a 
protest with reference to pending 
TVA legislature. The measure 
would authorize the Tennessee Val- 
ley Authority to issue up to $750 
million of revenue bonds for power 
expansion, and would permit TVA 
engineers to do design work for 
industries or firms locating or al- 
ready established with the TVA 
area. NSPE objects only to the en- 
gineering provisions, on the ground 
that there should not be interfer- 
ence with the independent practice 
of professional engineers. 

In another action, NSPE ques- 
tioned a provision in HR = 5915, 
Title IV, Section 401, which places 
a limitation of 5 percent of the total 
construction cost for engineering 
and design. NSPE contends that 
such a restriction “ignores the prac- 
tical conditions which actually ex- 
ist in the consulting engineering 
field, and instead, imposes what 
amounts to an arbitrary limitation 
regardless of the size and com- 
plexity of the project involved, con- 
trary to basic considerations in the 
setting of reasonable and fair en- 


sant saa aa 
gineering fees. 


CONSULTING ENGINEER 





A 


tae 03 


RCA SOUND SYSTEMS NOW MADE TO ORDER 
FROM PREWIRED PLUG-IN ASSEMBLIES 


ST Ee ny 


eT 


RCA’s new modular sound control systems are of sig 
nificant importance to consulting engineers and clients 
because they permit quick selection of assemblies fo meet 
eract requirements, are unusually simple to operate, and 


provide greater r¢ lability at lower cost. 


These new “building block”’ systems from RCA are based 
on the four basic cabinets illustrated and a wide selection 
of standard assemblies which can be installed in many 


combinations—affording a high degree of flexibility. 


Flexibility of Design 


RCA’s Modular Sound Control System assemblies are 
mounted on 19 inch panels and stocked as standard units 


Planning and specifying an RCA system is greatly simpli 
fied—merely requires determining the functions to be 
accomplished by the sound system and selecting the 
standard assemblies and cabinet which best match the 
requirements. The specified elements are prewired with 
plug-in connections; are custom assembled by factory 
experts, and shipped ready for installation. Once one of 
these flexible systems is installed, the modular-construc 
tion concept makes later expansion easy. Service, too, 


and parts replacement become greatly simplified. 


New Modular RCA Sound Control 
panels mounted in a variety of cabine 
the intercom panel mounts in either 


sole, turret, or desk 


Simple to Operate 


Simple operation combined with flexibility are character 
istic of RCA’s modular design. The number of operating 
controls, switches and knobs have been reduced to es 
sentials without detracting in any way from the functions 
of the system. The program panel, for example, has only 
three controls. The intercom panel is equally simple and 
incorporates a combination monitor-loudspeaker and 
single “ALL-CALL” 


switch that instantly gives full amplifier power to all 


microphone. It also features RCA’s 


loudspeaker locations for emergency announcement 


Easy to Install and Maintain 


Reliable performance at lower cost is an inherent ad 
vantage of these new systems. Installation is readily 
accomplished, since the systems are shipped with all unit 
mounted in place, with plug-in connections for easy hook 
up at the job site. Before leaving the factory, the individu 
al assemblies are tested and the entire system is checked 
out to meet RCA’s rigid quality standards. Component 


are readily accessible for service and parts replacement 


Assemblies for RCA Modular Sound Systems are 


trated and briefly described on the next page 
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FLEXIBILITY AND OPERATING 
CONVENIENCE KEY FEATURES OF 
RCA MODULAR SOUND SYSTEMS 


This rack mounted RCA Sound System illustrates the 
flexibility and convenience of modular design. Elements 
may be varied in location in this rack or in the desk, con- 
sole and turret cabinets also available. 


Choice of standard or deluxe AM-FM Tuner . extended 
audio-frequency range ...extreme sensitivity AFC position 
for drift-free reception 





16- or 26-key switchbank panels for controlling program and 
communication available. As many panels as needed can be 
specified. Optional light annunciators 








Simplified program panel contains only three control knobs 
volume control, monitor selector switch to control distribution 
and input selector. All cabling terminates in plugs for easy 
connection 


Intercom panel includes a talk-listen switch and one 
for intercom all-call selection. Monitor microphone 
built into the panel — separate desk mike not required 


Program amplifiers 35 or 70 Automatic 4-speed changer 
watts. Frequency response plays up to 12” records at 
20-20,000 cycles; intercom 78, 45, 33's and 16 rpm. In 
amplifier 10 watts; 25 and termixes 10” and 12” records 
70 volt output taps. .. . Oversized 4 pole, 3-coil 
motor provides hum-free 
operation at all speeds. Man- 
ual turntable also available. 
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Detailed Information Available at Your Request 





For information and specifications on RCA Modular 
Sound Systems and their assemblies, write to Sound 
Products, Dept. U-302, RCA, Camden 2, New Jersey, or 
ask your Sound Distributor. He’s in the classified 
Directory under ‘‘Public Address and Sound Systems”’. 
Kither way, there’s no obligation. 


CORPORATION of AMERICA 


SOUND PRODUCTS CAMDEN 2, NEW JERSEY 
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Heard Around Headquarters 


At Tort ANNUAL CONVENTION of 
the New York State Society of Pro- 
New York 


additional 


fessional 
City this 
rules for the 


Engineers in 
month, two 
NYSSPE 


of unethical conduct will be up for 


definitions 


consideration. 

The State Education Law merely 
says an engineer can be disciplined 
for “unprofessional conduct as de- 
fined by rules and regulations pro 
mulgated by the regents.” 

NYSSPE 


“spelling out” 


has prepared seven 


point of what is un- 
ethical. Under consideration as pos- 
to the 


list is making it unethical 


sible additions seven-point 
split 
fees, and making discipline possible 
when an engineer fails to complete 
project within a reasonable time 
without good cause. 
NYSSPE 
Unethical Conduct are: 


The current Rules of 
“Unprofessional conduct in the 
practice of professional engineer- 
ing or land surveying shall include 
but not be 
acts or omissions to act by a li- 
censed and/or registered engineer 
land surveyor: 
Offering to pay, paying or ac- 
cepting, either directly or indirect- 


lv, any substantial gift, 


other consideration to influence the 


award of professional work. 


2. Failure to exercise due regard 


for the safety of life or health of 
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limited to the following 


bribe, or 


the public o1 who 
affected by 


work for which he is responsible. 


any employee 
May be professional 


3. Associating himself with any 


project known to him to be frau 
dulent or dishonest in character 


1. Knowingly permitting, without 


proper authorization, substantial 


disregard by any contractor ol 
plans or specifications when pro 
fessional supervision of the work 
is under his control 

5. Accepting a substantial gift 
other con 


bribe, commission o1 


sideration from any contractor or 


any other party dealing with his 
client or employer in) connection 
with work on which he has profes 
sional responsibility 

6. Having a financial interest, with 
out the knowledge 


employer 


of his client o1 
in the bids of any con 
tractor for work on which he has 
professional responsibility 

7. Being 


deceptive in any 


knowingly untruthful on 
professional re 


port statement or testimony 


ARBA Considers CEC 


Request 

Consulting En 
GEG and 
Builders As 


vinecring 


A proposal by the 
gineers Council that the 
the American Road 
sociation bE Division 
work together on mutual problems 
has been referred to the newly 
formed engineering division pub 


headed 


lic relations Committee 








NOW 


an entirely new concept 
in water cooler design! 


Completely self-contained, refrigerated 
electric wall fountain. Capacity: 13 g. p. h. 


TEMPRITE 


..+ the “quality line” 


WALL-TEMP 
Model WT-13 


pi esents 


With completely new func tional beauty 
and great new flexibility —wall mounted 


model W'P-13. by 


an entirely new concept in the desien 


Pemprite, presents 
engineering of drinking water coolers. 
Desiened for maximum architectural 
efficiency wherever self-contained 


Model WT-13 


is in complete harmony with today’s 


coolers are specified 


building trends. 


a Mounts flush to wall 
G Fully concealed plumbing. 
: Ample head room. 
Floor cleanliness 
foot freedom 
Extra deep basin 
Mounts at child's height 
if desired. 


TEMPRITE PRODUCTS CORPORATION 
P.O. Box 72-E, E. Maple Rd., Birmingham, Mich. 


send me literature on the new Temprite WALL 
TEMP’ Model WI-13 self-contained water ers 


Company 
Name 
Address 


City 





Mason 


Andrews and Newman, Houston. 


Lockwood, of Lockwood 
T. Randolph Russell, public re 
ARBA, ex- 
plained that it is a foregone con 
ARBA 


operate with any engineering or 


lations director for 


clusion. that wants to co 
ganization Which has mutual aims 
and problems The question now is 
where to begin. 

ARBA also has written a formal 
policy statement on the position of 
ARBA with regard to the use of 


consultants by state highway de 
partments. The statement is merely 
a Clarification of present policy 
that consulting engineers should be 
used for peak loads and for unusual 
design projects. 

New engineering division com- 
mittees, in addition to Lockwood's 
public relations group, are a com- 


mittee on prequalification of engi- 
neers, with W. H. Corddry of 
Gannett, Fleming, Corddry & Car- 


penter Inc., Harrisburg, Pa., chair- 





SULTING E 


NGINEER 


There are many factors that help a consulting 


engineer select insulated wire and cable. 


Environmental conditions such as heat... 


moisture ...cold... oil... grease... corrosive 


vapors... and general operating conditions 


influence the choice of type of insulated wire 


or cable. Amperage, voltage and diameter 


limitations too must be weighed carefully in 


making up the specifications. 


Continental Insulated Wires and Cables 


nt 


Write Continental, Wallingford today 


for more information and the name of the 


Continental Wire representative in your area. 





man, and the engineer half of a 
joint contractor-consulting engi- 
neer committee is T. Carr Forrest 
of Forrest and Cotton, Dallas. 


Wrong Number 


A Long Island resident learned 
about engineers’ stamps the hard 
way recently, when he was fined 
$100 for practicing engineering 
without a license. 

John C. 


L.1., had moved to the area in May 


Loughlin, of Copiague, 


1958, and hung up a sign advertis 


ing himself as a construction engi- 
neer. He also had a bogus engi- 
neers stamp made. 

Saying he was too busy to do his 
own engineering, Loughlin took 
some stamped drawings to Julius 
Schubert, president of the Long 
Island Chapter of the New York 
State Association of Consulting 
Engineers. Schubert, who is older 
than Loughlin, noticed that Lough- 
lin’s license number was 6409 
(Schubert’s is 26,280). He decided 
something was wrong, since that 
would have been a very early li- 
cense for a man of Loughlin’s age. 

Loughlin was arrested on his first 


attempt to practice engineering. 
No Summer Vacation 


According to the Journal of Engi- 
neering Education, Pennsylvania 
State University “has taken the first 
tentative step toward eliminating 
the traditional summer vacations.” 

Offering undergraduate courses 
all year, the new program will 
allow more students to enroll with 
present school facilities. Students 
also can either take more courses 
during their undergraduate years 
or graduate earlier. 

The summer school option, how- 


ever, is not compulsory. 


No Ford Grant 


The Ford Foundation has indi- 
cated to the joint EJC-ECPD com- 
mittee that the Foundation will not 
sponsor a comprehensive survey of 
the engineering profession. 
Columbia University’s Bureau ot 
Applied Social Research worked 
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FROM GENERAL ELECTRIC... 


New Custom-designed Power Station Motors 
Provide Better Protection, Easy Maintenance 


Now, you can get a new General Electric moto 
designed for ur specific power station requiren 


Nine custom-designed enclosure 


Insulatio ten even custom-cdesivi 


end shield constructions more than 15 cust 
accessor ind a countl number of electt 
these give our ‘ rs freedom to create a power 
motor that can meet uur exact needs. General E] 
ll-new weather protected motor, lef 














example of how a motor can be custom-desigme 


particular appli 








a CUSTOM-DESIGNED FOR BETTER PROTECTION—U nicjt: 
labyrinth baffling tem of new weather-protect mot 
anneal \ fore Incoming air to make ( oO oht e turt 
: and reductions in velocity before tering motor. An 
wind 
CUSTOM-DESIGNED FOR EASY MAINTENANCE—\N ow 
end shield is lightweight, « to remove and d eml 
] ne or hitting rig. \ 
hn top and bot i 


re 


CUSTOM-DESIGNED FOR GREATER ACCESSIBILITY— 
Remo le top i pre es ace t I 


spect ll, I intenan 


FOR MORE INFORMATION on Gener 
or ned powel! t 1 tor 
(ft 


ALL-NEW G-E WEATHER PROTECTED MOTORS enueal Micctvle 
exceed NEMA Type Il definition, give better 


protection against rain, snow, even hurricanes. G FE N E R A L 3 f LE CT R | C 


TOP ACCESSIBILITY — Air sages BETTER PROTECTED AIR OPENINGS— 
top section are completely accessible “High up” air intal ges of new 
through nine openings. 


pa 
t 


tion or inspection 1s I 
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B00ST STEAM SYSTEM EFFICIENCY! SPECIFY. nied BU out procedures of conducting such 


a survey more than one year ago. 


E stimated cost was $1, 803.000. 


The matter was kept under con- 
4 sideration for some time by the 
Ford Foundation, which finally de- 
cided the donation of individual 


grants was more in keeping with 


Hydro-Flex STEAM TRAPS ee ee 


eg are coum ore into 
GREATER CAPACITY . . . thru STRONG “‘lever-lift” trap action several sections, based on the as- 
BETTER HEATING . . . thru rapid elimination of air and condensate , | sumption that a sponsor could fi- 





STRONG Hydro- 
Flex STEAM TRAPS HIGHER EFFICIENCY . . . even under very light loads nance only a portion of the survey 


provide all LONGER LIFE... . thru extra-heavy cast or forged construction if it so desired. 
these advantages: LESS WEAR... only two parts move — no pins on larger traps 


INTERCHANGEABLE INTERNAL PARTS . . . made of tough stainless Committees Invited 
steel The Engineers Council for Protes- 
STRONG'S complete line contains a trap for every steam system: 0 to 2500 psi, 0 to 1100°F, sional Development has invited a 
0 to 100,000 Ibs, hour. representative from education com- 
Naiteantel: slide ies mittees of the Founder Societies to 

attend meetings of the accredita- 
tion committee. Purpose ot this is 
to acquaint education committee 
members of the various groups with 
both the problems and the progress 
of the accreditation organization, 
Chief among the problems is the 
need for men from private prac- 
140, 141, 142, 143, 144 1408, 1418, 1428 (semi.  140T, 1417, 1427 (semi- | tice and from industry to serve on 
(semi-steel): pressure-tem- Steel): same as 140-142, with Steel): same as 140-142, with 
perature limit 250 psi at a built-in strainer for remov- a high capacity thermal vent 


450 F; capacities to 11,500 ing foreign matter. for faster heating The education members were in- 
'bs /hour 


accreditation groups. 


vited with the important under- 
standing that all information from 


Bottom inlet, top outlet traps the accreditation discussions is to 


_ : io be kept confidential. 
i at 4 ‘ : sa 


Student Exchange 


Engineers Joint Council has taken 
another step forward into the in- 
ternational engineering picture, 
with the sponsorship of the U.S. 
National Committee for the Inter- 


42, 43, 44, 45, 46 (semi- 643, 644, 645, 646 (cast 1543, 1544, 1545, 1546 sah 2 
steel): pressure-temperature steel): pressure-temperature (forged SAE 4130 Chrome- national Association for the Ex- 
limit 250 psi at 450°F; limit 600 psi at 800°F; Moly Steel): pressure - tem- 
capacities to 42,800 Ibs/hour capacities to 42,800 Ibs/hour perature limit — 1500 psi : i 

at 950°F; capacities to experience, 


change of Students for Technical 


42,800 |bs/hour 
642 (forged steel): pressure-temperature limit — 400 psi at 850°F; capacities to 
2665 Ibs/hour (not illustrated) 


2544, 2545, 2546 (forged ASTM A335-P22 Chrome-Moly Steel): pressure-temperature 
limit 2500 psi at 1100 °F; capacities to 42,800 Ibs/hour (not illustrated) 


This program, known as IAESTE, 
is a cooperative effort of 28 nations 
in the exchange of students. Under 
the IAESTE plan, the student pays 
his own expenses. The IAESTE 
For complete information and prompt service, call your local STRONG distributor. group arranges a job which would 


give the student technical experi- 
STRONG, CARLISLE & HAMMOND ence and a knowledge of engineer- 
508 Sandusky Street * Conneaut, Ohio ing methods in the United States. 


The employer must pay “mai 
STRONG'S NEW CATALOG is a complete “bible” on steam specialties. Should be on Se ee 
every steam engineer's shelf. Write for your copy today! tenance’ wages. And the student is 


air traps ¢ strainers * vacuum or pumping traps 
continuous blowdown valves * separators ¢ engine stops * F andT traps * reducing valves 
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The Schlitz ‘‘headquarters’’ brewery at Milwaukee uses 4 pulverized coal-fired C-E boilers, Type VU, each with a capacity of 60,000 Ib. per hr 


At its Tampa, Florida, brewery, Schlitz uses 2 semi 
outdoor C-E Package boilers, Type VP. They provide 
72,000 Ib. of steam per hr 


Two oil-fired C-E boilers, Type VU-10, supply 60,000 This 20-million dollar showplace is the Schlitz brew 

Ib. of steam per hr. for process purposes at the ery in Los Angeles, California, which uses 3 C-E 

Schlitz brewery in Brooklyn, N. Y boilers, Type VU-10. Fired with natural gas and oil, 
they generate 90,000 Ib. of steam per hr 


“The Beer That Made Milwaukee Famous”’. . . 


is brewed with C-E. STEAM 


Eleven C-E boiler units, ranging from wide and rapid, and boiler response 
the semi-outdoor, oil-fired package type must be both unfailing and prompt 
to the pulverized coal-fired, vertical unit How well C-E boilers have met thi 


The BEER Tha! 
Made Milwaukee amos 





type, provide the steam to make “The 
Beer That Made Milwaukee Famous.” 
Since 1946, when the Jos. Schlitz 
Brewing Company purchased four C-E 
boilers as part of an expansion and 
modernization program at Milwaukee, 
the Company has purchased C-E units 
for its breweries in Brooklyn, N. Y. 
Los Angeles, Calif., and Tampa, Fla 
Due to the nature of brewing and 
bottling operations, load swings are 


challenge is evidenced by the repeat 
order record a record made even more 
impressive by the fact that the Jos. 
Schlitz Brewing Company has obtained 
consistently high performance with not 
just one type of C-E boiler but with 
three. 

When you need a reliable and effi 
cient source of steam remember that 
the Schlitz slogan “Move Up to Qual 
ity” applies to boilers as well as beer 


COMBUSTION ENGINEERING RY 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 


ALL TYPES OF 
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Canada: Combustion Engineering-Superheater Ltd 





Detroit Edison River Rouge Power Plant selects 


| | 
£ 


Sier-Bath 
HYDREX’ PUMPS 


for standby fuel oil service 


¢ This Detroit Edison coal-fired power plant is ready for a quick switch to oil-firing, should 
any emergency threaten the flow of coal to the boilers. Standing by are two dependable 
Sier-Bath HYDREX Pumps to instantly pump 300 gpm. of Bunker "'C” Fuel Oil having 
3,000 SSU viscosity at 122°F., with 20 foot suction lift at 100 psig. Heated oil is piped to the 
pump house by gravity feed, then pumped to the power house by the HYDREX Pumps. 


Sier-Bath HYDREX PUMP 








Only 2 
castings 


Only one stuffing box 


(under suction pressure) balanced 














axially 





Hydraulically 











All machined 
surfaces 
ground 


Precision 
manufactured 
rotors 


Heavy duty 
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bearings 
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Screw Pumps 


Gearex® Pumps 


Mirs. of Precision Gears, Rotary Pumps, Flexible Gear Couplings 


he simplest heavy duty gear 
T pump made! Use it in place of 
pumps costing much more...for 
handling chemicals, fuel oils, lube 


oils, hydraulic liquids, etc. 


The “Hydrex’’ needs no costly 
speed reducer—can be direct-con- 
nected up to 1800 RPM. Extreme 
simplicity allows heavier construc- 
tion, easier installation and main- 
tenance, less downtime, longer 
life. 

Models available to pump liquids 
from 32 SSU to 500,000 SSU, at 
1 to 350 GPM, up to 500 PSI. 
See “Yellow Pages” for your local 
Sier-Bath Pump Representative or 
write to Sier-Bath Gear & Pump 
Co., Inc., 9257 Hudson Blvd., North 


Bergen, N. J. 


-Bath ROTARY PUM 
if" ARY PS 


Hydrex® Pumps 





Member A.G.M. A. 


required to return to his own coun- 
try at the end of eight weeks. 
The exchange program was re- 
ferred to EJC because of its varied 
field. 


contacts in the engineering 


More Who’s Whos 


“Who's Who 
with 15,- 
000 engineers now listed, the Lewis 


Upon completion of 
in Engineering” this year, 
Historical Publishing Co. is getting 
ready for its next two projects - 
“Who's Who in New York City and 
State” (13th Edition) and “W hos 
Who in Chemical Engineering” 
(5th Edition). Any 


gineer interested in being included 


consulting en- 


in either can contact CONSULTING 


ENGINEER Magazine. 


They Like Yellow 
Wyoming legislators are of the non- 


contormist type this season. The 


legislature has approved yellow 


center-line highway markings, 
Bureau 


am 


which do not conform to 


of Public 


Roads Standards. 


ARTICLE REPRINTS 

For free copies of reprints listed 
below, write on company letter- 
head to Reader Service Dept., 
CONSULTING ENGINEER 
217 Wayne St., St. Joseph, Mich. 


“Where to Use a Curtain of Air” 

“Mass Rapid Transit To Serve the Super 
Cities” 

“Organization Problems in a Consulting 
Kirm 

“Designing Small Span Bridges” 

Arct \irstrips Call for Special 
Handling” 

‘A Comparative Engineering Analysis of 
Feed Pump Drives” 

‘Computers for Small Consulting Firms” 

“Soils Engineering Its Role in the 
Interstate Highway Program” 

“Steel Piling in Sea Water” 

“Tornadoes And How to Handle 

“Setting Up 

“My Approach to High Frequency 
Lighting” 

Perspective Data on Paving Design” 

“Design Criteria; Embedment of Piers” 

“Today's Price for Fresh Water from the 
Sea’? 

“Anodes Can Protect) Your 

“Greece Gets a New Power System’ 

“Design for a Warped Deck Garage” 

“Project Studies Airport 

“Project: Studies Shopping Centers” 

“Project: Studies School Engineering” 

“Project: Studies — Industrial Plants” 


Them” 


a Computer Center” 


Proje ts 


Engineering 
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SEALING VALVE 
The famous tight-sealing 
Yorway Seatless Valve 


BLOWING VALVE 
The new wear-resistant 
Yarway (Stellited seat 
and disc) Valve 


BODY 
A rugged, 
forged steel block 








There’s a new star in the Yarway Blow-Off 
Valve line. 


For years rugged Yarway Unit Tandem Blow-Off 
Valves have been standard equipment on most high 
pressure boilers. In fact, more than 80% of high 
pressure plants use Yarways. 

Now a new design Unit Tandem is offered for 
medium pressure boilers to 665 WSP. Streamlined, 
lighter in weight, easy to operate, tight sealing and 
long wearing—this valve brings premium quality 
Yarway Unit Tandem dependability to the medium 
pressure field—at a competitive price ! 


Important features, like the nitralloy plunger in 
the sealing valve and integral stellite seat and disc 
in the blowing valve, make this your best buy for 
blow-off service. 

Order Yarway Unit Tandems for your present 
boilers—or specify them on new boilers. 

For full details write for Yarway Bulletin B-435, 
Supplement A. 


YARNALL-WARING COMPANY 
106 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCHES IN PRINCIPAL CITIES 


YARWAY 
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What’s Wrong With 


Consulting Engineers? 


DISRAELE said, “It is much easier to be critical 
than to be correct.” Still, there is 


YU Wy | 
THY) much about the private practice of 


] Y 
Y fy MW 
Mu engineering that is not as it should 


be, and often those whe see these faults best are not 
the consulting engineers themselves but the manu 
facturers and suppliers who deal with them 
\oman (ora profession) must recognize his sins 
before he can stop sinning, and sometimes these 
sins have to be pointed out by others. With this 
in mind, we wrote to 200 prominent manufacturers 
and asked them to tell us of the faults they ob- 
served in consulting engineers technical faults, 
professional faults, and business faults. We knew 
that no manufacturer would be willing to speak 
freely if it were possible to identify him. He had 
to remain anonymous; vet we wanted to know that 
all Comments came from responsible persons and 
were not simply the railings of cranks. Theretore, 
we asked that all answers be written on plain 
paper and submitted to us unsigned, but we also 
asked that a letter of transmittal, signed by a 
company official, accompany them. We promised to 


separate comments from letters in the mail room 


STAFF REPORT 


so that there would be no way to tie a particular 
comment to a particular company. This we did. 

The respondents trusted us to maintain their 
anonymity, so they spoke freely. Most of their 
criticisms are clear and to the point, and there 
is surprising consistency throughout, except in rare 
instances. Some of the complaints can be answered 
quite readily they represent no more than sour 
grape gripes. Others are sincere and thoughtful, 
and well worth the full consideration of all en- 
gineers in private practice. In some instances it is 
clear that the consultant is being condemned for 
nothing more than honestly representing the in- 
terest of his client; in others, the manufacturer is 
giving examples of incompetent, unethical, or ac 
tually dishonest practice. 

We have grouped all comments according to 
type. Those having to do with lack of technical 
competence are presented first. Next come the pro- 
fessionally unethical or actually dishonest cases. 
These are followed by examples of bad or simply 
inconsiderate business practices. Other than this 
regrouping to bring some sort of order, we have 


left the comments untouched. This is what. the 
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manufacturers actually had to say, and we now 


let them speak for themselves without editorial 


comment, without any attempt to eliminate incon- 
sistencies, and with no defense offered for the con- 
sulting engineer. The wise and the foolish are 
mixed together for the reader to sort for himself. 

In nearly every instance the manufacturers 
pointed out plainly that their condemnations ap- 
plied only to a minority of engineers in private 
practice. The manufacturers also were careful to 
state that most of their dealings with consulting 
engineers were most pleasant and that most engi 
neers they dealt with were competent, ethical, and 
cooperative. There is no more indication of mal 
practice in engineering than there is in medicine 
or law, but what there is seriously damages the 


standing of the profession and should be wiped out. 


The “Help Wanted” Engineers 


* Perhaps no single activity has caused more fric 


tion between manufacturers and consulting engi 
neers than the offering of “free” engineering to cli 
ents by manufacturers of equipment and producers 
of material. Yet, we find that consulting engineers 
themselves, expect the manufacturers to furnish 
them with engineering design work that goes far 
beyond the design of the products we manufacture 
"Many of us have had to extend product design 
and development into the project development area 
once reserved almost exclusively for the consultant. 
Part of the explanation lies in current practices on 
the part of some consulting engineers — practices 
that have cost manufacturers in time and money. 
The demand for near complete plant or process de 
sign, along with product design details, are a 


double burden that all too often must be assumed 
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by the manufacturers of major equipment items. lt 
this practice grows, it can be expected that we will 
develop our own consulting services. 

“ There are certain consulting engineers who es 
sentially do nothing but collect information and 
engineering service from manufacturers, put all this 
together, and call it an engineering job specifi 
cation. Water hammer problems provide a good ex 
ample. Valve manufacturers are called upon to 
make analyses of water hammer problems which 
rightfully should be done by the consulting engi 
neer or some special consultant hired by him. As a 
result, the manufacturer has to assume too much 
responsibility, particularly with regard to valves 
used as pump check valves. 

Industrial motor control is another product area 
with which many consulting engineers seem to 
be less than familiar. It seems they know more 
about switchgear than they do about industrial 
control. This often results in a specification written 
around switchgear standards even when industrial 
control would be much more desirable. And when 
the consulting engineer goes into a field in which 
he is not too familiar, he is quite likely to COPS 
specifications prepared by one manufacturer, there 
by making it nearly impossible for other manu 
facturers to bid even when their equipment is of 
equal quality. 

"We notice that any number of consulting engi 
neers rely upon suppliers rather than upon their 
own knowledge to discriminate between various 
materials and pieces of equipment. Too many times 
we have done the consulting engineer's work in 
our particular field since he knows next to nothing 
about the equipment nor ts he in a position to 


udge between the various types. The client gets 
| ~ | s 





from the consultant a package that consists of a 
vast amount of knowledge passed on as the con 
sultants but which in reality is the result of data 
gleaned trom sales engineers. 

"We have been asked occasionally for recommen 
dations, since we are one of the several authorities 
in our field. While we appreciate the compliment, 
we deplore the idea of some consultants basing 
their decisions upon a popularity poll of recognized 
manufacturers. [ would seem far better it they 
were to delve deeply into all facets of the prob 
lem and its possible solutions with a single com 
petent manufacturer. The ballot box certainly does 
not guarantee finest’ engineering. 

‘Tf the consulting engineer firm is to be paid a 
fee for designing, why shouldn't the supplier of 
technical information be paid for consulting with 
the consultant? 

‘There are instances where there is a very fine 
line between product and project design. The ma 
terials handling field is one of these, but most con- 
sulting engineers, and most manufacturers, are 
perfectly conscious of their actions when they 


ask more than they should of the other. 
The Special Design Fiends 


© There is another type of engineer who is just the 


opposite of the one who expects the manufacturer 


to do all of the project engineering. This second 
consultant refuses to let the manufacturer design 
his products. He will not specify a standard piece 
of equipment but must. stick strictly to special 
designs different from anything that has ever been 
made before. He will use nothing but custom built 
equipment and thereby increase the cost of the 
project enormously usually to no good purpose. 


“We are constantly striving to improve products 


and make them more suitable to present-day 


needs and present-day systems. Engineers who 
devise their own special material or equipment 
to suit job requirements introduce problems of 
design and manufacture and increase tremendous- 
ly the possibilities of installation and service trou- 
ble. Consulting engineers should first consult with 
qualified manufacturers’ representatives to make 
sure that standard equipment is not available 
that would satisfy their requirements before they 
start designing products for us. The consulting en- 
gineer may know his subject well and his system 
may be a pertectly satisfactory one, but it is going 
to be hard on the owner when the time comes for 


maintenance of the system or replacement ot parts. 


Just Plain Incompetents 


* Consulting engineers are incompetent in’ some 
of the fields in which they offer their services. A 
consulting engineer firm is made up of a group 
which is supposed to possess all the necessary in- 
formation in any engineering field in which they 
profess to work. This situation rarely exists. Take 
the design of an industrial power plant, for ex- 
ample. An installation of this kind contains a mul- 
titude of items and necessitates a considerable 
amount of detailed knowledge about many com- 
ponents. In order to live up to the definition of a 
consulting engineer the firm should have compre- 
hensive information relating to boilers, motors, 
pumps, piping, water treatment, turbines, con- 
densers, clectrical switchgear, deaerating heaters, 
together with all of the thousands of pieces of 
minor equipment in the plant. How many consult- 
ing engineering firms are adequately staffed for 
this purpose? If the information is not available 
from their own personnel, where will they get it? 

There are specialists emploved by manufacturers 


who know much more about the details of these 
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items than consulting engineers do. The average 
consulting engineer does not have and need not 
have the specialized knowledge our staff has. He 
should leave this highly technical work to us 
"No one can know as much about certain aspects 
of design as our own specialized engineering stafts 
know. We have very little faith in the technical 
competence of the average consulting engineer, and 
too many of them try to work in fields they know 
nothing about. 

* Often, consultants fail to see the forest for the 
trees. They get involved in interesting details and 
split technical hairs over items that amount to 
less than five percent of the total project. On the 
more prosaic but larger portions of the job, they 
turn a deaf ear. 

‘ All too frequently the consultant does not 
thoroughly investigate all the aspects of each item 


in the design cycle. The consultant is inclined 


to accept the word of his supplier that the equip 


ment specified is really the proper selection rathes 
than arrive at this decision independently based 
on his knowledge, training, and experience. We 
have even seen such casual attention to detail that 
fan motors were specified as a.c. while the accom 
panving controls were cd.c. 

© Consulting engineers load their systems with 
far too many controls, making them expensive to 


install and frequently costly to maintain. Some 
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times the controls they specify do not work at all 
* As we watch consultants loading the system with 
tremendously expensive components, we cannot but 
wonder if the almighty dollar has reared its ugly 
head to the point where the consulting engineer is 
thinking more of his fee than he is about the good 
of his client. The ultimate cost of operating a 
system does not seem to concern consulting engi 
neers at all. We frequently find almost double 
the required capacity has been specified by the 
consultant. For some unknown reason, consultants 
tend to overspecify in heating more than they do 
in air conditioning. 

© Overdesign is all too Common. Some consulting 
engineers are inclined to design as_ il the com 
ponent had to hold up the world. On some jobs they 
cannot even get anvone to manufacture what thes 
have specified I know of a particule engineet! 
who has done this on a certain product for years 
Kight vears ago, two manufacturers were willing t 
make it. Now, nobody will 


© The quality of plans have depre¢ iated as consult 


but he specifics it 


Ing CngmMeers have developed plan factories. Sketch 
plans are made leaving a lot of engineering work to 
the contractors and manufacturers. In fact, draw 
mgs by SOTHC prominent engineering offices are 
extremely difficult to use even for estimating 

© Even when the top men in the firm are thoroughly 
competent they tend to turn too much work ove 
to the voung engineers down the line who simply 
are not up to it 

* Consulting engineers should have a strong asso 
ciation and an enforceable code of ethics. When 
ever they find an incompetent man in their midst 
he should be expelled from the association. This 
of course, assumes an association so strong that 
all consultants would be exper ted to belong to it 


Otherwise expulsion would mean nothing 


Poorly Written Specifications 

€ Consulting engineers write specifications In too 
detailed a fashion when they should simply outline 
functions and results and then evaluate the bids 
on the engineering merits of the offering: Phi 
would permit bidders to introduce ingenuity in 
thei designs Thus specifications should cover only 
capacity and character requirements construction 
codes operating conditions, and space limitations 
* Engineers appear to have an aversion to written 
detail particularly on products about which thes 
may not be too well informed. The result often is 
a weak specification undes which the engineer may 
not vet what he wants controversy almost invari 
ably ensues. Architects can and do write execrable 
spec ifications, but they are inclined in the Opposite 


direction. Architects frequently write thousand 
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of words apparently dedicated to muddying the 
water. The end result is actually the same — unin 
terpretable specifications. 

‘When calling for equipment bids, the consulting 
engineer must prepare specifications that will pro 
tect his client’s interests as to quality, performance, 
and economics. The consultant should not, how 
ever, proceed too far concerning construction de 
tails that may not be particularly important and 
certainly do not effect any of the over-all project 
requirements, When these specifications are de 
tailed too far, it handicaps one or all of the equip 
ment manufacturers and adds to the client’s cost. 

* Specifications are loosely written and engineers 
do not stand firm for quality products. The con 
tractor bids on the specified equipment and then 
shops around to obtain a cheap equivalent. With 
loose specific ations this can be done, and the con 
trac tor Vans while the owner loses. 

‘ Incompleteness, ambiguity, and even inaccuracy 
are rampant. But worst of all is the engineer who 
specifies a particular product by name and then pro 
ceeds to detail something that deviates significantly 
from the manufacturer's standards as shown by cat 
alog or engineering data. The engineer invariably 
is appalled when informed by the manufacturer that 
he will not make the product as detailed or that 
he can make it only at a considerably higher cost. 
Frequently in these situations the manufactures 
has quoted budget prices based on his standards. 
Then, when the engineer gets the word about the 
increased cost, his trauma is acute. [| have vet 
to find the engimeer who does not then feel abused 
Often 


be so strong that he will thereafter be prejudiced 


or misused. the detailer’s resentment will 
against the products of the manufacturer. 
* Consulting engineers should adopt a code of 
ethics that requires the writing of open specifica 
tions that deal only with the quality and perform 
ance of material required, 

© The so-called open specification is most often 
detail 


equipment that any manufacturer can supply but 


unfair to bidders because it describes in 
follows the description with an unrealistic guarantee 
requirement, A competent engineer can best serve 
his client’s interest by avoiding open specifications 
and stating clearly what he wants. 

* Inadequate definition of the quality of the ma 
terials that are acceptable . 

* Unbiddable specifications based on one manu 
facturer’s patented design . . . 

"Use of outdated standards supplemented — by 
ridiculous factors of safety 

* Demands that separate components be “supplied 
by the same source” when separate sources would 


prov ide better quality for the project as a whole. 





The Closed Mind 


* Consulting engineers are too conservative and too 
unwilling to listen to the story of new and improved 
products and less costly methods of doing a job. 
Once a consulting engineer gets accustomed to 
doing a job a certain way, it is cheaper and quicker 
for him to continue designing in exactly the same 
way. He does not want to learn anything new. 
Many of them still are designing the same way 
they did 20 vears ago and taking no interest in the 
new developments. Even those that have the latest 
and most up-to-date information are inclined to 
use a specification that has been in their files for 
vears. Unfortunately, these “standard” specifica 
tions are not always kept up to date. Often when 
a specification is prepared this way, some items are 
so old they do not permit sensible bidding. 

* All too often consulting engineers copy a specifica- 
tion from a previous job no matter how long ago 
it was written or how obsolete the equipment may 
be. They do this in order to save time instead of 
investigating up-to-date equipment. | found that an 
engineer had his plans all drawn and specifications 
written for some 200 apartment house mailboxes 
after the line had been long discontinued. 

‘It appears that many consulting engineers are 
not aware of latest product developments when 


preparing specifications. At least some  specifica- 
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tions seem to remain standard over a period of 
years, despite the progress in the industry manu 
facturing the equipment. Apparently certain new 
specifications are prepared by turning over pages 
of one specification to a typist and having them 
written up for succeeding jobs even where the 
conditions may not be entirely duplicate. Their 
ideas are sometimes 15 to 25 years old. Un- 
fortunately, some consultants assume that the vat 
ious ASTM, ASA, and other standards are indica 
tive of the latest ideas. This is by no means so. 

* Perhaps the consulting engineer is afraid to try 
anything new for fear it might not work and he 
would ruin his reputation. This is understandable, 
but that is no reason for him to refuse to even 
look into new devices. That is his responsibility 
to his client. As an actual fact, it is his ultra- 
conservatism and his inclination to stay in a rut 
that results in new improvements being so slow in 


finding their way into the construction field. 


Inadequate Supervision 


* Engineers fail to back up their designs with ade 
quate job supervision. This is due to their inability 


to sell the architect on the need for this service. 


They compromise their position and that of the 


manufacturer by leaving to an untrained mechani 


cal contractor or to the architect's junior supe! 
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visor the interpretation of complicated mechanical 
specifications. Because they have minimum contact 
with the job as it progresses and after it is com- 
pleted, they do not really learn what was wrong 
with the design or the application of the mechani- 
cal devices. Not until there is dissatisfaction on 
the part of the owner or a dispute between con- 
tractor and owner is the engineer brought into the 
picture. This seriously limits the value of the con- 


sulting engineer and does not enhance his prestige 


No Guts—No Backbone 


* Apparently many consulting engineers do not 
have the guts to stand up for what they believe is 
right. As the result of pressure from clients, archi 
tects, salesmen, or contractors, they often change 
their specifications to admit interior products 

“If you analyze the method of operation of the 
really high grade consulting engimeecrs, vou will 
find that they will not be influenced in any way 
that will downgrade a well engineered job. An 
architect and an owner respect an engineer who 
will stand on his two feet and not compromise him 
self. An engineer should have a clear agreement 
with his client ahead of time that he will not stand 
for any interference, and he must be given com 
plete authority. If at a later date his client attempts 
to influence his judgment, he must refuse to make 
any detrimental changes even if it results in’ his 
resigning as consulting engineer. 

© Failure to hold to specifications is the grimmest 
problem of all. We feel we represent high quality 
in our field, and it is a bitter dose to be specified 


and then watch the engineer accept an inferior 
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product because it is cheaper. | have gotten to 
the point where I tell them that we are happy to 
have them specify our products, but if they intend 
to accept inferior products on a price basis, then 
please do not specify us. We cannot afford to work 
for nothing. Despite this, some will go ahead and 
permit substitutions, anyway. One man was so 
flagrant in this that we not only refuse to call on 
him to provide assistance, but stopped bidding his 
jobs. He was outraged, 

It is also true that this particular problem. is 
seriously aggravated by the contractor. In_ his 
desperate anxiety to get the job, he will take a 
chance with a lowe1 price, even on a qualified bid, 
and then pre ssure the engineer or owner Into buy- 
ing the lower priced substitute. Manufacturers and 
thei representatives who are parties to these deals 
must share equal culpability with the contractor. 
But | submit that these practices could not exist 
if engineers and architects consistently did the 
job they were supposed to do. It is extremely dis- 
couraging to try and maintain a quality standard 
in the face of this growing evil. It is growing like 
a fast cancer. If it is allowed to continue, it will 
make a shambles and mockery of the specification 
procedure, and will bring great discredit to the 
private practice of engineering. 

"The vast majority of consulting engineers with 
whom we are constantly in contact are conscientious 
and fully versed in the technology of their profes- 
sion. For the most part, they recognize the quality 
of various mantacturers within their field. They 
establish these precedents in the formation of their 
specifications. Our chief criticism is that in many 
cases these specifications fall apart at the seams 
after the jobs are let. This is partially the respon- 
sibility of the consulting engineer. The two basic 
reasons for the collapse of the specification data 
are: the acceptance of a contractor who is extremely 
low on a job, with subsequent hedging on the 
specifications so as to prevent the contractor from 
going bankrupt; the other is the possibility that the 
job has gone over estimates, and herein the  rat- 
race begins and so-called negotiating permits the 
loosening of specifications. This throws quality 
control out of the hands of the engineer into the 
hands of the contractor. Time and again we have 
seen this occur, and the only individual who gains 
on these renegotiations is the contractor himself. 
"The worst fault) one can find with consulting 
engineers is that when they work as consultants 
to architects they do not insist on the authority 
to be the last word on all equipment and work in 
their particular field. Many times the architect 
arbitrarily tells the consulting engineer what he 


should specily and how he should specify it. The 
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consulting engineers are pushed around by the 
architect who controls the work the engineers do on 
all large commercial or public buildings. 

When you consider that the consulting engineer 
today is responsible for the largest portion of a 
building, he should be responsible for the final 
completion of the building — not the architect. 
Adding up the contract price of all designs by 
engineers such as the structural engineer, heating 
and ventilating engineer, plumbing, electrical engi- 
neer, ete., as much as 60-70 percent of the total 
contract is the result of the engineers. Thus, it is 
folly for the engineer to let the architect dictate 
how the engineering part of the building should be 
designed. The architect many times also is allowed 
to eliminate some very necessary mechanical or 
electrical devices in favor of more expensive brick, 
marble, or some other pretty. Naturally, the en- 
gineers should insist that the owner or architect 
pay them a large enough fee to cover the cost 
of their designing, supervising, and inspecting 
their phase of the work on any construction project. 
“It is unprofessional practice for a consulting 
engineer to accept what he knows to be an inferior 
substitute for materials or equipment that are 
clearly specified. Consulting engineers, themselves, 
have recognized the seriousness of this charge, and 
efforts have been made in some parts of the country 
to eliminate the evil. But too many consulting 
engineers are still weak-kneed when dealing with 
clients and even with contractors. The profession 
will not receive the respect it deserves until con- 
sulting engineers refuse to be bullied into changing 
their specifications. 
© On occasions, the evils involved in the acceptance 
of inferior substitutes lead to corollary practices 
that are even more serious. We know a consulting 
engineer who regularly wrote closed specifications 
and then allowed them to be opened to everyone 
after the contractor's bid had been accepted. An- 
other would pass bid information from one bidder 
on to other bidders who were competitors. 
“There is a large consulting engineering firm 
that issues specifications and takes bids on equip- 
ment and then shortly after the bids are tabulated 
advises each salesman as to where his price was 
with relation to other bidders. This is obviously 
done simply to bring the prices down. 

* Consultants often specify a definite quality re- 
quirement and then encourage the contractor to 
accept bids from an inferior manufacturer. This bid 
has no chance of getting the order, but the low 
price is used to put pressure on the actually quali- 
fied bidders. This amounts to no more than decep- 
tion on the part of the consulting engineer, and 


it certainly represents an unprofessional activity. 
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Takes the Credit but not the Blame 


© The consulting engineer wants all of the credit 
wherever there is any to be passed out, but then 
he insists on shifting the blame to someone else 
when things turn out wrong. The consulting engi 
neer sets himself up as a sort of minor potentate 


who can never be wro1 He passes down judg 


iW, 
ments from his ivory tower and refuses to listen to 
anyone, Frequently he will specify a unique a 
rangement simply to demonstrate that he can do 
something different whether it is better or not. 

* Despite the consulting engineer being so high 
and mighty, if the crutches of the sales engineers 
that support him in this lofty position were with 
drawn, he would topple because his knowledge is 
not anything like he represents it to his clients 
This does not apply only to the lone consulting 


engineer but also to the big 


¢ companies who rely 


on outside sales engineers for their knowledge 
Yet consulting engineers are paid a very hefty fee 
by the client for a knowledge they do not possess 
There is a terrific amount of hypocrisy in the con 
sulting engineering fraternity today. And the con 
sultant refuses to ever give manufacturer’s engi 
neers credit for any of this work they have don 
or the technical data they have supplied. 

* When a consulting engineer makes a mistake, he 
should be man enough to admit it even if the mis 
take has been called to his attention by a sales engi 
neer. The proper way for this business to work is 
for the consulting engineer and the sales enginees 
to work as a team to bring all of the ideas out into 
the open and discuss them intelligently so that the 
client can get a better job at a lower price 

©When something really goes wrong, they want 
the supplier to come in and take the blame. Some 


engineers have compared the engineer's specifica 
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tion to the doctor's prescription, but the doctors 
only ask that the pharmacist fill the prescription 
accurately, they do not want a guarantee that it 
will cure the patient. The engineer, on the other 
hand, wants to shift all the responsibility away 
from himself and onto the manufacture: 
© The consulting engineer always has some excuse 
for any mistakes that he cannot find a wav to deny 
It is often that “the architect wouldnt give us 
enough space to do the job right 
© Many consulting engineers, obviously, are more 
worried about their own reputations than about 
their client’s interests. This is demonstrated in 
the many techniques they have developed to pro 
tect themselves against their own errors. Ever 
contractor and every equipment manufactures 
knows that he is often required to be the tall guy 
for the engineer. 
“With rare exception, it is not the consulting engi 
neer who pavs for the engineer's mistakes, but we 
must admit that architects are even worse in this 
respect We have known only one architect that 
would take the blame for a mistake he had mace 
" T have never seen an example of failure in which 
the engineer admitted that it was a matter of ap 
plication rather than a matter of product cquality 
Sometimes the engineer will specify a piece of 
equipment that has no business being called por 
to function in that « ipacity It doesnt work, and 
then whose fault is it? Obviously, the manufactures 
becomes the goat. If the manufacturer refuses to 
take the bhkaume, he is threatened with all type ol 
trouble. Sometimes the enginees will refuse to yp 
city the product for vears and years 
This business does not work both way for while 
the enginees expects the supplies and the contrac 


tor to cover his errors at no additional charg 


the engineer does not feel the same way when 
supplier or a contractor makes an error. This 
cause for suit. 

* The thinking of some engineers in these situa- 
tions | find downright incredible. The manufac- 
turer or the contractor or both usually pay for the 
engineers mistakes. Sometimes the engineer will 
clip the owner for an extra, but where this is not 
possible, he simply passes the buck down the line. 
In situations like that, | have been told  blandly 
that, after all, he (the consulting engineer) had 
specified our products on numerous jobs from 
which we had made a lot of money and . .. That 
sentence need not be completed. This is fantastic 
talk from a professional man whose ethics and in- 
telligence are supposed to be above the average. 


This is not only unethical, it is outright dishonest. 


Favors and Kickbacks 


‘ Many engineers will specify their friends’ prod- 


ucts and completely eliminate others that are equal. 
Sometimes an engineer has a favorite salesman or 
a favorite company; they get favored treatment. 
* One of the greatest gripes that we have regarding 
consulting engineers is their asking for discounts on 
equipment — discounts which go into their own pri- 
vate coffers. This happens in some of the biggest 
firms in the country, and [| am sure that it is a 
very undesirable practice that does not react to the 
client's benefit. 

“1 know of an instance in which the consulting 
engineer was actually paid off by a manufacturer to 


disapprove all equipment of their competitors. 
Bad Business Practices 


"If the manufacturer goes over the engineer’s head 
to the owner, the engineer eliminates him from the 
specifications as a punishment for his action. This 
is not fair to the owner or the manufacturer and 
is very narrow-minded on the part of the consultant. 
* The manufacturers should clear through the con- 
sulting engineer's office when he wants to call on 
the owner or one of the owner's men, but if the 
manufacturer feels that it is necessary to call on the 
owner for the benefit of everyone concerned, the 
consulting engineer should not prevent him from 
doing so by threatening punishment of some sort. 


Apparently the engineer is afraid that the manu 


facturer may upset the engineer-client relationship 


by encouraging the client to think for himself. 


* By necessity, the consulting engineers during the 
course of their studies and layout of the complete 
plant project are dependent on the manufacturers 
of special equipment for general and detailed en- 
gineering information. These requests involve con 


siderable expenditure in time for completion of the 


studies. In addition, time of designers and drafts- 
men is required to prepare the necessary layouts 
showing space demands and indicating how the 
equipment can be fitted into the over-all plans. 
Other items of expense include travel and time of 
an application engineer. 

These nonrecoverable expenses of the manutac- 
turer average several thousand dollars on a proj- 
ect of any magnitude. There have been occasions 
where the manufacturer’s expenses on a single proj- 
ect have exceeded $25,000. But the consulting engi- 
neer does not seem to recognize the value of the 
services rendered. After spending large sums ot 
money, we then lose the order on price to some 
manufacturer who has contributed nothing to engi- 
neering or research. In many instances these com- 
panies enjoy a much lower sales expense by virtue 
of not maintaining a staff of engineering specialists, 
and they are not subjected to any expense prior to 
receiving the specifications and making the actual 
bid. Thus, high caliber services from reliable man- 
ufacturers are penalized while the second rate, low 
cost supplier is favored. 

‘ There are consulting engineers who will permit 
one highly respected manufacturer to do all the 
design work and then turn around and open the 
bidding to competitors who have contributed noth- 
ing toward the design. 

“On a large project this prominent consultant is- 
sued specifications for equipment of the type that 
we manufacture, and in quoting we met the spec- 
ifications exactly. During the negotiations and be- 
fore the order was placed, we introduced a new 
and novel design of a major component for this job 
with the thought that we might be permitted to of- 
fer it as an alternate to our original bid. The 
consultant was strongly impressed with this new 
design but when asked if we could offer it as an 
alternate, he said “It would not be fair to your 
competitors unless we allowed them all to bid on 
this basis.” 

Since that time our company has been awarded 
a patent on this improvement. The point in this 
case is that despite the merits of the manutac- 
turer’s ideas, the consultant felt no qualms about 
suggesting that competition be allowed to bid on 
the same basis regardless of our expense for de- 
velopment. His whole attitude was that any manu- 
facturer’s ideas should be public property. With 
this attitude prevalent, manufacturers have no rea- 
son for investing in research and development. 

“A well known consultant solicited our help in 
solving his problem pertinent to products manu- 
factured by us to be used in expanding the produc- 
tion of a large mill. The problem was quite complex 


since there were five basic possibilities to consider, 
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each of which required detailed studies of at least 
four different types of equipment applications. 

Our engineer agreed to make preliminary studies, 
and after spending a large part of his time for the 
next two weeks on this project, he submitted a 
15-page report to the consultant which completely 
resolved the problem to a single conclusive solu 
tion. Upon receiving this report, for which we 
asked no fee, the consultant was quite pleased and 
stated that it was conclusive enough for him and 
that he would refrain from hiring outside help tor 
this phase of the project in which he felt he was 
not himself qualified. This saved him and his client 
several thousand dollars. 

He then requested that we provide him with 
sample specifications for the equipment involved, 
and in complying we made it a point that these 
specifications be broad enough for each bidder to 
incorporate his own ideas in offering his equipment. 
This was done intentionally, since we had features 
to offer in our bid which were novel and quite ex- 


clusive to our company, and we did not wish to 


reveal them in the specifications stage of the nego 


tiation. He issued our sample specification prac 
tically verbatim. After submitting our bid we were 
surprised and shocked to learn that the job went 
to a low priced competitor for $2500 less than the 
price we quoted. 

It was also learned that this manufacturer, al 
though not originally invited to bid, chanced to 
call on the client during the negotiation and upon 
learning of the project, asked for permission to 
bid. Not only was he given the specifications 
but he was also handed copies of our drawings 
taken from our bid, showing our exclusive designs 
Naturally, the competitor included them in offering 
his bid. This manufacturer contributed nothing in 
solving the problem but walked off with the ordet 
We invested large sums in helping this consultant 
and got nothing for our effort. He, in turn, took 
full credit and collected his fee. 

He had the opportunity, but made no effort. to 
tell his client of our contribution to the job. He 
further disclosed our designs to low priced com 
petition, who had no trouble beating our price be 
cause they did not have to bear the costs of the 


study and the research. 


They Refuse to Listen 


" Unless the consulting engineer is really in a jam 


he is inclined to refuse to listen to the manufac 
turer's salesmen. Consulting engineers give the im 
pression that they are superior to anyone who sells 
a product. They refuse the equipment representa 
tive an opportunity to properly present his sales 


story or even give technical data. In no other mat 
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ket can the salesman expect so much lack of con 
sideration and so little Courtesy. 
"It is true that consulting engineers are busy, and 
it is true that they are called on by a multitude of 
sales representatives, but somehow it always seems 
to be the busiest engineer who gives the salesman 
the best hearing. 
© Some engineering firms limit the days or half days 
when representatives can call on them. This may 
be all right in large cities when dealing with local 
offices, but it is unfair to refuse to see a salesman 
who has come from many miles away and cannot 
stay in the engineer's city long enough to fit into 
the few hours each week allowed him and his fel 
low salesmen. Granted, the sales representative 
should make an appointment with the consulting 
engineer before he calls, but he should not be 
limited to one or one-half day a week. And when 
he does make an appomtment the consulting engi 
neer should keep it and should give him more than 
a minute or two on the telephone from the waiting 
room. When you get into his office, vou find that he 
is constantly interrupted by phone calls and by 
office visits from others who just want to take a 
minute here or a minute there but manage to com 
pletely interrupt the salesman’s efforts to sell 
Apparently, the consulting engineer forgets that 
most manufacturing firms with whom they deal are 
also made up of engineers and that in many in 
stances the salesmen themselves are well trained 
and registered engineers. Yet, the consultant tends 
to treat these fellow professionals as if they were 
pencil salesmen. Some manufacturers have found 
that it is necessary for them to send. their top 
men — their chief engineers or their vice presidents 


before a consultant will take time to talk mans 





Stilt foundation buildings at DEW line station house the personnel, heating equipment, and the radar’s electronics. 
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A CONSULTING ENGINEER practicing in the 


(Celene temperate zones has little concep- 
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in the far North. In the North as in any part of the 
world, quality and quantity of water available are 
the prime considerations. But there also are special 
problems, as we found when we were called upon 
to locate and sample water sources in winter for 
the DEW line installations, our early warning radar 
network above the Arctic Circle. 


Prospecting and Sampling 


The first difficulty is the location of a water source, 
for there is little to differentiate between a snow 
covered frozen pond and the adjacent: shore. 
Then, there is the matter of getting the samples. 
In early winter there is about four feet of ice over 
a pond or lake, and it is possible to make a hole 
with an ice chopper constructed with a chisel 
mounted on the end of a long pole. It must be kept 
in mind, however, that the sample must be taken 


quickly or the hole will refreeze into solid ice. 


We took samples of water with a I-quart can 
and a 4-ounce bottle. The can and the bottle, each 
tied to a long string, were dropped quickly through 
the hole in the ice and allowed to sink to the bot- 
tom. In this way the depth of the lake at that point 
also was determined. 

On being withdrawn the string usually was stiff- 
ened by a half-inch coating of ice, and the bottle, 
with a small neck, almost invariably had an ice 
cork before it was possible to insert the glass one. 
To avoid the breaking of the bottle, it had to be put 
immediately inside of a warm pocket. Again, work- 
ing as rapidly as possible, the samples were packed 
to withstand the cold and were sent to the testing 
laboratory for analyses. 

We were fortunate in finding several good water 
supplies at convenient distances, and the labora- 
tory results reported to us indicated that most of 
the water tested was suitable for drinking, cook- 
ing, washing, and heating. In determining ade- 
quacy, it was decided that there must be at 
least a year’s supply available from the source 


being tested. The watershed also had to be suffi- 
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cient to replenish the water each year, and 30 gal- 
lons per capita per day was established as a rea- 
sonable requirement. 

So far as quality was concerned, the results of 
the tests are shown in Tables 1 and 2. Three of 
the possible water sources investigated were  r¢ 
jected. One of these, a tidal river, turned out to 
have too high a saline content, while two had 
a higher probable number of coliform bacteria than 
was felt advisable. 


Water Treatment 


Water treatment was required. Filtration, to re 
move microscopic forms of plant and animal life 
and chlorination, to obtain a chlorine residual of 
0.4 ppm for domestic water, was suggested for all 
sites. In addition, where heated water storage 
tanks were to be installed, prechlorination to a 0.2 
ppm residual was suggested to prevent slime and 


objectionable tastes and odor. 


Where a total hardness of over 5 grains per gal 


lon ($5.5 ppm) was noted, we recommended that 
all water be softened by zeolite softeners to 3 
grains per gallon, with heating water to be brought 
as Close to zero hardness as possible. Where a con 
centration of more than 0.3 ppm of ferrous iron was 
found, removal by manganese zeolite filters was 
considered advisable. To inhibit corrosion in’ the 
heating system, treatment was specified for all wa 
ters with a pH of less than 7.0. 

We also found that there was considerable varia 


tion in these waters between winter and summet 





TABLE 1 — WATER ANALYSES 


Odor and Taste 
Color None, white, faint yellow 
Total Hardness, as CaCO 4.08 to 2587 ppm 
Calcium Hardness, as CaCO Trace to 660 
Magnesium Hardness, as MgCO Trace to 1927 
Carbonate Hardness 89.4 to 115.7 
Total Alkalinity, as CaCO 2.5 to 360 

Iron and Aluminum Oxides 0.2 to 8.6 
Calcium (Ca) 35.0 to 37.0 
Magnesium (Mg) 0.4 to 1.5 

Sulfate (SO,) 0.0 to 871 
Sodium and Potassium, as Na 22.1 to 188.0 
Chlorides (Cl) 3.5 to 7398 
Carbonate (CO,), as CaCO 0.0 to 34.2 
Bicarbonate (HCO,), as CaCO 89.6 to 120.0 
Nitrogen as Free Ammonia (NH,) 0.0 to 0.88 
Nitrogen as Nitrate (NO,) 0.0 to 3.61 
Nitrogen as Nitrite (NO.) 0.0 to 0.3 

Total Iron (Fe) 0.1 to 89.0 

Total Solids 82 to 14450 
Ignition Loss 46 to 792 

pH 6.2 to 8.4 


None to earthy, acrid 





JUNE 1959 





TABLE 2— BACTERIOLOGICAL ANALYSES 


Lactose Broth, Gas Formation 
5-10 ml samples, 24 hours Negative 

Lactose Broth, Gas Formation 
5-10 ml samples, 48 hours Negative 

170 to 6000 

pH 7.0 to 7.6 

Appearance Clear to light amber 

Sediment Slight 

Count, Agar 24 hours, 95 F Coli-Aerogenes, 48 hours, 95 F 
Number of Colonies per ml on | ml 
5 to 2170 

M.P.N. Coliforms per 100 mls 


Colonies per cc sample 


on 10 mis 
'/y Negative to 4% Positive 
Negative 


All except two samples appeared free of harmful bacteria and 


were recommended for all purposes, 





so testing kits were provided for the site personne! 
to enable them to determine the extent of treat 


ment required when conditions varied 


Water Distribution 
Several methods of water Conveyance from source 
to point of use were studied, and recommendation: 
were made to suit each site condition encountered 
Phese methods were 
* Pumping water through a fixed heated pipeline 
from the source to storage 
* Pumping water through a fixed unheated pipelin 
in summer only from the source to year-round stot 
age facilities 
© Hauling all of the water for a full year in summet 
to supplemental storage 
© Hauling by trailer in summer months and heated 
wanigan (heated tank mounted on a sled) in freez 
Ing temperatures from water source to storage 
© Hauling harvested ice to storage and thawing it 
for water as required 
* Filling plastic bags at the water source to be 
hauled to the site when frozen and melted as re 
quired for use 
Manpower limitations are the major deterrent in 
the last fou possibilities In some instances, how 
ever, these were the only feasible means of provid 
Ing water to the installation sites 

The heated pipeline is the most desirable of 
these methods. It makes possible delivery of water 
all VCal round and thr re is hho danger of cle ple ting 
a limited storage because of fire or other abnormal 
demand. An unheated pipeline on the other hand 
can be used for only about four months in. thi 
Arctic region, so the entire 12-month supply must 
be collected and stored during that short per d 

\ comparison showed that maintenance and 


pumping costs for the heated and the unheated 








This is a dry-type toilet that utilizes an auxiliary 
can or septic tank for disposal of the wastes 


pipeline systems are about the same. However a 
great deal more fuel is required in conjunction with 
a heated storage tank than is required for a heated 
pipeline system 

\ first-cost Comparison of heated versus unheated 
pipelines (plus supplemental storage tank) shows 
that the heated pipeline is the more economical of 
the two systems up to about 4000 feet. For longer 
pipelines, the unheated pipeline with heated stor- 
age tank is economically advantageous. 

There are, however, certain areas in which the 


heated pipeline is unsatisfactory. During moderate 


winters lakes up to eight feet in depth will freeze 


solid. In a severe winter an 11-ft freeze is not un 
common. Therefore, in shallow lakes it is essen 
tial to provide supplemental storage and pump 
only during the warmer seasons. Sometimes it will 
be found necessary to construct a dam, thereby 
increasing the depth of a lake or stream so that the 


heated pipeline can be used the year round. 
Designing Heated Pipelines 

Since the heated pipeline system seemed best in 
so many instances, the next engineering problem 
was to determine the most attractive pipeline heat 
ing systems. The steam tracer piping method makes 
use of a steam pipe placed adjacent to a water 


pipe, both then surrounded by insulation. The 


steam must be supplied at the installation, and 


must flow downhill counter to the flow of water. 
It is impractical to attempt to reclaim this steam, 
so 100-percent makeup is required. This steam 
must be at an initial temperature high enough to 
still maintain sufficient heat when it reaches the 
most remote point on the pipeline. 

The recirculating water system uses a return line 
adjacent to the water pipe, both being surrounded 
by insulation. This method does not require pre- 
heating the pipe, for the water is recirculated con- 
tinuously at a temperature sufficient to prevent 
freezing. This system does require a large amount 
of fuel, and power is important. In the event of 
a power failure of even short duration, no more 
water is available until the next summer, for there 
are no facilities for preheating the pipe to prevent 
freezing. Once there is a plug of ice formed, flow 
will stop until natural thawing occurs. 

A third method of heating a pipeline involves 
winding it with electric resistance cable. This 
soil cable is adequate for short lengths of pipe, 
but it is inefficient on long pipelines. Further- 
more, if trouble develops and replacement of the 
wire is required, the job cannot be done without re- 
moving the insulation and dismantling the whole 
system. This can be quite a difficult job in 30 to 
40 below zero weather. 

Still another solution is the use of multiple 
resistance units placed end to end inside of a pipe 
adjacent to the water pipe, again, both being cov- 
ered with insulation. These heating elements cur- 
rently are used for heating dams and for tem- 
perature control in some manufacturing processes. 
Actually, this is probably the most satisfactory of 
any of the pipe heating systems studied, but there 
is still considerable labor involved in removing any 
resistance units during the winter months for either 
maintenance or repair. 

Pipe temperature also can be maintained by im- 
pressing a low voltage on the pipe itself. This 
causes current flow through the pipe wall and gen- 
erates sufficient heat to offset losses through the 
insulation. The installation of this system requires 
electric contacts at fixed lengths on the pipe sys- 
tem, and a return cable adjacent to the pipe. Low 
voltage electric current is impressed at these points 
of contact. To accomplish this, a suitable trans- 
former is required at each contact to step down the 
voltage. This system has been used successfully 
for controlling, with great accuracy, the tempera- 
ture of products in long pipelines. It also has 
been used satisfactorily for transporting water at 
other Arctic or sub-Arctic network sites. For these 
reasons this system was recommended wherever we 
felt that a heated pipeline could be used. 

It still remains, however, that the consulting 
engineer designing water supply systems in the 
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Arctic will find many instances in which the only 
practical and economical solution is the harvesting 


and melting of ice during the long winters. 
Sanitation and Sewage Disposal 


Sewage disposal is as much a problem in the Arctic 
areas as water supply. In the Eskimo igloo, toilet 
facilities usually consist of a block of snow stand 
ing close to the doorway. When the snow block be 
comes inundated it is discarded and replaced with 

fresh block. This waste, together with all othe: 
material to be disposed including dead dogs 
usually is abandoned on the edge of the ocean ice 
where it remains frozen and usually snow covered 
until the spring break-up, at which time it disap 
pears into the ocean. 

With the recent mass invasion of the Arctic by 
men from temperate climates, most Eskimos have 
moved into homes of more permanent nature. Still 
water supply and sewage disposal on a community 
basis are impractical. The Eskimo still harvests 
ice which he melts for water, but his toilet facili 
ties now have developed to the use of half an oil 
drum placed through a hinged exterior wall into a 
bathroom box having a toilet seat set in the top 
The method of ultimate disposal remains the same 

the full drum is hauled out to the edge of the 
ice to wait for the spring thaw. 

Most DEW line stations make use of hand 
pumped marine toilets, drawing water for flushing 
and discharging into the sewage collection tanks 
Eskimo-type toilets also are provided as standbys 
against water shortages or plumbing difficulties 

In this Arctic area conventional sewage treat 
ment methods cannot be used without the addition 
of considerable heat. Sewage, however, cannot be 
come objectionable while frozen—which it is a great 
deal of the time. At freezing temperatures the 
biochemical action, whether an oxidation or reduc 
tion process, may be considered nonexistent 

With these facts in mind, practical sewage dis 
posal methods are, like the Eskimos’, 
direct. 


simple and 
The sewage, while frozen, is delivered to a 
disposal point, where decomposition gradually 
takes place with the rising summer temperatures 
At this point of ultimate disposal ocean or large 
stream there should be sufficient dilutions so 
that sewage will form a relatively insignificant 
portion of the volume. It also is recommended that 
this point of ultimate disposal be down-wind of 
the installation and at some reasonable distance 
The tundra is a breeding ground for insect life 
and is not suitable for sewage disposal. 
Recommended treatment is limited to chlorina 
tion of the sewage holding tanks and minimum 
time of storage at these points. The sewage may 


be conveyed to the point of ultimate disposal by 
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a heated pipeline on by means of a heated tank that 
is mounted on a sled 
Even today there are relatively few military 
installations or villages in the far north. Ther 
is, therefore, a relatively small demand for special 
systems and equipment designed for these condi 
tions. However, as begin to study and remove 
some of the tremendous natural resources of these 
nearly inaccessible areas, tt will become Cre aS 
ingly Important for consulting engineer and 


equipment manufacturers to study the unusual 


problems of these remote and frigid regions alas 








Pik ORIGINS of the family of professions which 
~yyyY) we know as engineering date back 
YYW, WW) 


yyy yf 


y to the earliest days of civilized life 
Yy 


\s in other areas of human inter- 
est ChnyiMec#ring books have recorded the progress 
and accomplishments and reflected the aims and 
ideas of engineers throughout the 50 or more cen- 
turies of recorded history. Thus, one may follow 
the history of the profession by way of the great 
envinecring books 

From the early papyrus scrolls of Ancient Egypt, 
through the long centuries of later manuscripts, 
and on into the development of illustrations and 
the evolution of the printed book, engineering 
works tell of a profession which, always abasic 
factor in the rise of our western civilization, has 
become a major influence in our current way of 
life and our hopes for tomorrow 
First Engineering Classic 
The first of engineering classics to come down to 
us dates from about 1700 B.C., but is a copy of 
a work of at least a century earlier. Even the older 
text undoubtedly summarized practices that dated 
from the earliest’ period of Egyptian history 
the Old Kingdom or Pyramid Age of about 3000 
B.C. Even at this early date the ancestors of both 
the modern architect and engineer had appeared, 
“he who speaks for the builder,” the chief of works 


or master builder of the day. In fact, throughout 


Mathematics 


In Ancient Egypt 


JAMES KIP FINCH, Dean Emeritus 
Renwick Professor of Civil Engineering 


Columbia University 


ancient times there was no distinction in title be- 
tween the architect and engineer, The early archi- 
tect-engineer was an all-around construction expert 
also serving, when needed, as a military engineer. 

Some of the methods and techniques of these 
early builders have been preserved for us in this 
first engineering classic by a scribe, A‘h-mosé, who 
recorded them on a papyrus scroll, about 13-in. 
wide and originally over 18-ft long. As so often 
has happened, this work apparently was_ either 
mishandled by the Arabs who found it or de- 
liberately broken into parts for sale. It has survived 
only in fragments, and currently even these are in 
different collections. 

The two major parts are in the British Museum 
but there is also a bit in the New York Historical 
Society. The British pieces were bought by the 
British archaeologist, A. Henry Rhind, in Huxor, 
Egypt, in 1858, and were said to have been found 
in the ruins of a small building on this famous 
site. The British Museum reproduced them in fac- 
simile in 1898, and in 1923, Dr. T. Eric Peet, an 
eminent Egyptologist, published a translation with 
many interesting notes. A new translation with 
excellent: commentary was published by Arnold 
Buffum Chace, of Brown University, in 1927. 

Although this work usually is referred to as “The 
Rhind Mathematical Papyrus,” it is not a mathe- 
matical treatise in the modern sense but a book of 
practical rules and tables. Ancient Egyptian life 
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governmental, religious, economic, and social 

evolved into a set pattern and form which endured 
with little change throughout Egypt's long early 
history. Government and religion centered in the 
king and the priests and nobles of his court. The 
major undertakings were royal works, and the vast 
majority of a population running into the millions 
were simple agricultural workers. A highly organ 
ized body of royal officials directed works, collected 
taxes, and carried out the essential administrative 
tasks. The record A’‘h-mosé left us probably can bi 
best described as a royal official’s handbook, the 
forerunner of a modern engineer's pocketbook 

and apparently as incapable of fitting any ordinary 


pocket as its modern descendant. 
Practical Approach 


The ancient Egyptian was an intensely practical 


individual and perhaps because of the frozen 


A, £12 


Hieratic script reads from top to bottom and right 
to left. As translated this section reads, “Accurate 
reckoning of entering into things, knowledge of 
secrets all. Nou 
was copied book this in year 33, month four of 
the inundation season [under the majesty of the] 
King of [Upper and] Lower Egypt, “A-user-Re’ 
endowed with life, in likeness of writings of old 
made in the time of the King of | ‘pper [and Lou 

er] Egypt, [Ne-ma] ‘et-Re*. Lo the scribe Ath 

mose’ writes copy this.” (Source: Volume 1, The 
World of Mathematics, James R. Newman, editor 


existing things all, mysteries .. . 
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This portion of the scroll (originally about 13 
in. wide and over 18-ft long) gives six problems 
in connection with areas. Pe rhaps the most inter 
esting is (50); “Example of making a field round 
of khet 9. What is the amount of it in area? Take 
away 1 9 of it, namely 1; the remainder is 8 
Make then the multiplication; 8 times 8; becomes 
it: 64; the amount of it, this is, in area.” This 
S 9d)? is ¢ quival nt toa value Of wr of about 3.16 
Problem (49) deals with the area of a rectangel 
31) of a triangle, and (53-54) with the division 
of a triangle into equal areas. A khet 100 cubits 
and was the linear unit, while the hekat (about 
te peck was the capacity or unit of volume 
Source: Translation by Arnold Buffam Chace 


character and pressing needs of the life of his 
day had no interest in a subje ct for its own sake 
Scientific speculations were completely foreign to 
the Egyptian mind. This attitude is clearly re 
flected, as Dr. Peet notes, in the Rhind Papyrus 
Everything is expressed in cencrete terms. The 
egyptian does not speak or think of ‘8’ as an ab 
stract number, he thinks of ‘S loaves’ or ‘S ships 
He does not work out the slope of the sides of a 
pyramid because it interests him to know it but 
because he reeds a practical working rule to give 
the mason who is to dress the stones 

In keeping with this practical viewpoint, perhaps 
the most impressive feature of Egyptian mathe 
matics is its simplicity. The mumerical system wa 


decimal, with svmbols for 1, 10. 100, and on to 
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In Volume 1, The World of Mathematics, author James R. Newman includes this description of Problem 36 of 


the papyrus 


Go down I times 3, 1/3 of me, 1/5 of me is added to me; return 


I, filled am I. What is the 


quantity saying it?” In this facsimile of the problem as it appears in the papyrus, the hieratic script reads 
from right to left. Characters are shown in two colors, the same method used by the writer of the papyrus. 


1,000,000, but, unfortunately it was very clumsy. 
The intermediate numbers were formed by simply 
repeating these symbols. Thus, eight was written 
with eight vertical strokes; to write 879 no_ less 
than 24 signs had to be made. On the other hand, 
the Egyptian schoolboy escaped the multiplication 
table. Multiplying was a matter of doubling and 
adding; thus, to multiply 15 x 13: 
m 1x 15 15 
2x 15 30 
wM4x 15 60 
m8 x lo 120 
4, and 8 total 13, and 
the sum of the products — 15, 60, and 120 — give 


The checked multipliers L. 


the correct answer, 195. 
Fractions 


\ major part of the Rhind scroll is devoted to frac 
tions, a problem that often would arise in the as- 
sessment of taxes, the division of booty, or barter 
and similar transactions. Here, with the one excep- 
tion of 2/3, the Egyptian never used fractions hav- 
ing a numerator other than unity. Thus, 4/7 would 
be written 1/2 4- 1/14; or, if 1/11 was to be mul- 
tiplied by 2, it was 1/6 4- 1/66, 

Yet, even with these simple rules, the areas of 
fields were computed from triangles and rectangles; 
sections were divided into equal size fields; the 
cubic contents of granaries were determined; and 
numerous other practical problems of the day were 
handled effectively, 

One of the most remarkable rules in the Rhind 
Papyrus shows that the problem of squaring the 
circle is close to 50 centuries old. The square of 8/9 
the diameter is the rule given. One can guess that 


it might have been arrived at by weighing circles 
and squares. It is equivalent to a value of of 3.16. 


Pyramid Construction 


The construction survey for a pyramid was prob- 
ably one of the most difficult problems the ancient 
builder faced. The Great Pyramid, for example, 
was oriented by a simple sighting of the North Star, 
but its base had to be started at different levels. 
Plummet levels would give the difference in levels, 
and, knowing the batter or slope of the sides, no 
angle measurement was necessary to compute the 
proper distance out at which to begin building. 
Right angles probably were set off using a sight- 
ing square, and distances were measured with ropes. 

The accuracy secured was excellent but not be- 
yond the possibilities of these methods. The sides 
of the Great Pyramid average 9069.45 inches, with 
a difference between the longest and shortest side 
of 7.9 inches, or about 1 in 1130. This could be ob- 
tained with measuring tapes without too much dif- 
ficulty. The corner angles differ from 90 degrees 
by about 3 minutes, that is, by about 0.8 of a foot - 
certainly not an impossible accuracy with a siete, 
right angle sighting frame. 

As Engelbach, who devoted a lifetime to study- 
ing Egyptian construction methods (See Ancient 
Egyptian Masonry by Clark and Engelbach), re- 
marks, any assumption of the use of any other than 
the simple st methods and means by the ancient 
Egyptian would be completely out of keeping with 
the interests and ideas of the workers whose prac- 
tical and effective rules were recorded by the scribe 
A‘h-mosé in this earliest engineering handbook- 
scroll some 35 centuries ago. aa 
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Refrigerating Equipment 


DROP FORGED STEEL 

ae 8 
Fittings 
and Flanges 


JUNE 1959 











DORNBLATT MILES WOLFRF WESTCOTT PATE SMITH 


IRITTON HEFT WILLIAMSON PRYKE TOMAN- PHILLIPS 


The Council Steps Ahead - - 


Big Meeting in the Big City 


STAFF REPORT 


CONSULTING ENGINEERS COUNCIL, at its 
Cy YY MY) y third annual meeting in New York 


pr ©. City, took three giant steps toward 
CEeacieire ASD unt sty 


a move of Council offices to Washington, D. C., 


maturity. Plans were approved for 


for an enlarged public relations program, and for 
immediate revision of the dues, membership, and 
orgenizational structure. 

For the first time, a Council meeting had a 
touch of the international, with representatives 
of the International Federation of Consulting En- 
gineers (FIDIC), the Association of Consulting 
Kngineers of Canada, and the International Bank 
for Reconstruction and Development (World 
Bank) mingling with the LOO Council delegates 
and observers at business and social affairs. 

\ further harmonious highlight was the appear- 
ance of John Noble Richards, president of the 
American Institute of Architects, who spoke on a 


popular topic architect engineer cooperation. 


Washington Office 


Most important action of the annual meeting was 


the adoption of the motion on moving procedures: 


‘ That the executive committee is in agreement 
that the office of CEC should be in Washington. 
That the move should be made as soon as _practi- 
cable, and as soon as the financial status is ade- 
quate to maintain and staff that office. 
‘That no move to Washington, D. C. shall be 
undertaken until the reserve fund has been built 
up to cover adequately any contingencies that 
might arise. The reserve fund at the present time 
is approximately $4000, and a suggested minimum 
reserve would be $10,000. 
"That the move to Washington should not be 
undertaken until an executive director for the or- 
ganization has been employed. 
That the executive director should be first  in- 
stalled in the present Springfield office and given 
an appropriate amount of time to orient himself in 
the affairs of the Council. 
* That Larry Spiller be retained as the executive 
secretary charged particularly with the mechanics 
of operating the executive office under the guid- 
ance of the newly retained executive director. 
CEC delegates were in agreement that the 
Council office should move to Washington. The 
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only questions were when and with how much 
expense involved. 

The New York Association included in its lengthy 
report to CEC a recommendation that “it is vital 
that CEC move its office to Washington, D. C. 
immediately or as soon thereafter as practical, 
and... at the present level of expenditures, the 
CEC can afford to have a Washington, D. C. office 
on a modest scale.” 

However, the majority decided to wait until the 
$10,000 contingency fund is “in sight,” a director 
is hired, and the Council can go to Washington in 
the stvle to which it wants to become accustomed. 

As past president Charles C. Pate pointed out, 
“Were in a bureaucratic government, and the 
bureaus are the ones interpreting the laws. 1 think 
we should have been in Washington two years 
ago.” But he did not want to move to D. C. until 
the Council is represented by a director who knows 


his way around in government circles. 


Increased Operating Budget Needed 

The Council could operate with its existing staf 
in Washington on its current operating budget 

$58,000, or $45 per principal in the firms  re- 
presented in the member associations. The ex- 
panded Washington office, with a capable execu 
tive director, would mean a new operating budget 
somewhere in the vicinity of $81,000, or $63 per 


principal. (This does not include public relations 


expenses.) The expanded operating budget is to 
be discussed again at the semiannual meeting in 
Cincinnati next fall. 

However, in addition to present office expenses 
the Washington office would involve a suggested 
$15,000 for an executive director's salary; $5000 
for the director's secretary; and $6000 for the di 
rector’s travel expenses. 

President Ralph Westcott—who already is look 
ing around for a qualified executive director—said 
“We are going to move to Washington as soon 
as expeditiously possible, within six to nine months 
if all goes well.” 

One of the strongest advocates of the move to 
Washington is John K. M. Pryke, who has handled 
the Council's Washington liaison. Pryke said, “In 
the three years since its inception, CEC has grown 
up rapidly. If, therefore, we are to continue this 
growth, and properly strengthen the position we 
already occupy, we simply cannot afford to con 
tinue with our ‘too litthe and too late’ efforts in 
Washington. Currently we are not even scratching 


the surface. This situation must not continue. 


Public Relations Program 
A public relations program, costing $5000, also was 


approved by the Council executive committee anc 


JUNE 1959 


HENNESSEY 


board. The program approved was the first: phas 
of the graduated proposal circulated to members 
after the Dallas meeting last fall. Three membei 
associations reserved the right to review the public 
relations program after one year, and President 
Westcott stressed that “the adoption of the interim 
public relations plan will not commit us for the 
$50,000 program” (included as a proposal for 
Council PR activities in five years ) 
The “first year plan,” as adopted, includes 

* Counsel on gaining maximum effect, on a national 
level, in distribution of the brochure Frametwork 
for the Future. 

© The establishment and operation of a Consistent 


CEC news bureau, which will maintain a steady 
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flow of news stories to appropriate business and 
consumer publications. 

{ During the year, a minimum of four—and prob- 
ably more—feature stories for publication in leading 
business magazines. 

* Counsel and assistance in preparing the regular 
CEC publications, such as the Newsletter, and 
in providing public relations advice to meet re- 
quests from state associations. 

* Establishment of the groundwork for future proj- 
ects, such as improving relations of consulting engi- 
neers with architects, contractors, manufacturers, 
and material suppliers. 

The public relations program cost of $5000 
means $5 additional dues per principal above the 
$45 maximum set at the Dallas meeting. However, 
Westcott stressed that the $45 dues—the maximum 

is for operating expenses and has nothing to do 
with public relations. In fact, the board was aware 
that public relations would be an additional budget 
item when the $45 was adopted originally. 

As Tom Miles, the delegate from Oregon pointed 
out, “The Oregon Association has a $5000 public 
relations program $100 per principal. Someday 
CEC is going to have to stand up and be counted.” 

In his banquet speech, Westcott also had a few 
words to say about $50 dues per principal. “This 
is less than $1 per week, less than a package of 
cigarettes a day, less than one cocktail or two 
candy bars a day. Kngineers are not notoriously 
penurious in their social activities or in their 
charity contributions, and yet we hesitate to sup- 
port properly the one organization which is doing 
more and can do more for consulting engineers 
than any other to promote our business and pro- 
fessional interests.” 

However, Westcott added at the board meeting 
the next day that it is his sincere hope this will 
be the last year the Council has to separate special 


items from the regular operating budget. 


More Power for Executive Committee 

Because of an expanded program and increasing 
membership, the Council approved a major operat 
ing change. Up to and including the New York 
meeting, all actions of the executive committee 
required approval of the board of directors. How- 
ever, it was voted to delete from the bylaws the 
requirement that “all actions of the (executive ) 
committee shall be subject to ratification by the 
board of directors.” 

As Westcott explained it, the board now will 
decide matters of policy. The executive committee 
will take the necessary actions to put these newly 
approved policies into torce. 

It also was decided to select the nominating 


committees at semiannual meetings in the future. 


Thus they can begin their deliberations early, and 
new officers can be selected by mid-February. In 
the discussion, Pryke pointed out that “future 
nominating committees can bring two or three new 
officers in every year. However it can be a 
general principle not to have a complete turnover 
every year.” 

And it was voted that the Council will pay more 
of the expenses incurred by the executive com- 
mitte in CEC activities. Westcott said, “To me it 
seems grossly unfair to ask a few to not only give 
generously of their time but also expect them to 
foot all of their out-of-pocket expenses on behalf 
of the Council and its members.” So the Council 
voted to include in its budget “airline transportation 
required for the normal four executive committee 
meetings,” plus “necessary hotel expenses.” 

Pate, who had some experience with the expense 
situation, also pointed out, “We have been able 
to operate principally because of the large dona- 
tions of time, money, and office personnel by the 
interested consultants in the organization. A large 
percentage of their out-of-pocket expense has 
never become a_ responsibility of the Council 
budget. I hope that during the next fiscal year 
the Council will be a self-supporting organization. 

“It has been necessary for the past three years 
for the offices of the president and the secretary 
to maintain extra stenographic help, at the sole 
expense of the officers, to perform the duties of 
these offices. It is believed this item should be 
corrected as soon as it is financially possible for 
the Council to assume this responsibility.” 

The new budget includes $5000 for extra sec- 


retarial help, necessary office supplies, and postage 





Julian S. Tritton, the President of FIDIC, pointed to the 
mutual benefits of U.S. drive and Continental experience. 
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required for the president to carry out his duties 
in behalf of the Council. 


Organizational Changes 

A number of important changes in CEC structure 
are under consideration, including basic modifica 
tions in membership and dues assessment. 

There was much discussion of “Big M” members 
and “Little m” members. The 24 associations in 
the Council are referred to as Members. The con- 
sulting engineers or consulting engineer firms in 
those 24 associations are members. Currently 
only the Big M’s are members of the Council, so 
the Council has a membership of only 24. But if 
the Little m’s were made members of the Council 
there would be an automatic increase in member 
ship to about 1200—just by the stroke of a pen 

This is more important than it sounds, for such 


a change in membership status automatically would 


upgrade CEC in the Engineers Joint Council, where 


number of members of an association is one of 
the criteria for full constituent membership. 

Westcott said individual membership also would 
give the Little m more direct participation in the 
Council and make him a “first class citizen.” How 
ever, the matter of individual membership is not 
decided and will be discussed again in Cincinnati. 

Discussions of individual memberships around 
the convention brought up an interesting possi 
bility. What if members of a member association, 
in the future, disagreed on some such theoretical 
question as the Council dues. Could not the associa 
tion pull out of the Council and let its members 
belong to the Council on an individual basis if 
they so desired? 

The Council also is making a study on a possible 
revision in the method of dues assessment. A ques 
tionnaire is being circulated to get information on 
the number of employees per member firm, the 
dues formula of the various associations, and othe 
data for selecting a new basis for dues. 

One suggestion, by Westcott, was that dues be 
determined on the basis of social security payments 
made by the employers for employees. The New 
York Association, on the other hand, suggested 
that its sliding scale—based on the number of 
technical employees in each firm—works well. The 
New York group said this information could be 
considered along with the number of consulting 
firms represented by each association to determine 
final dues. “It is also strongly recommended that 
the 1959-60 CEC dues in no case exceed the 1958 
59 dues. Any additional income necessary should 
be from an increase in membership,” the New 
Yorkers added. 

Westcott said, “There has been much discussion 


as to where additional funds should be derived 
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Phillips, Pate, Eckerlin, Miles, and Westcott plus Bosch 
not shown) are the CEC officers for the coming yea 


whether they should be through an increase of 
membership or an increase in the per capita dues 
The two cannot be completely divorced since an 
increase in membership will be largely dependent 
upon the accomplishments of the Council which 


makes membership that much more desirable 


Four New Member Associations 

And speaking of membership... Four new asso 
clations were accepted as members at the New 
York meeti 


of Consulting Engineers, the Consulting Engineers 


wv. They are the Montana Association 
Society of Greater Pittsburgh, the Consulting len 
gineers Institute of Wisconsin, and the Florida 
Association of Consulting Engineers 

The membership committee added that “at least 
10 associations should be inducted into the Council 
by December of this year By continuing the 
current program on an augmented basis, the Coun 
cil soon should be truly a national organization of 


engineers in private practice 


Membership-at-Large 
In line with the growth program, a committee was 
named to study the membership-at-large potential 
New York City was mentioned as a possible 
source of future members-at-large because the 
New York City Association, itself, is pretty well 
limited to firms in interprofessional practice. How 
ever, the New York group felt differently. Its 1 
port to the Council included the statement, “We 
endorse the establishment of individual member 
ship status in areas where there is no member 
association, and this is desirable as a temporary 
expedient. However, where an association exist 


it is obviously desirable that all local consultant 





join them. The rules for member associations 
should, of course, still apply.” 

Proposals on FIDIC representation and expenses 
were referred to Cincinnati for further discussion. 

The Council also adopted a policy on corporate 
practice. It is against the registration of corpora 
tions, per se, for the practice of engineering. But 
it is not against engineers incorporating in order 


to practice engineering “provided that the owner- 


ship and continuing control of activities . . . are 


carried on by professional engineers legally reg- 


istered under the laws of their respective states.” 


The Guest Speakers 

Guest speakers, at the Council's luncheon and 

banquet, presented the viewpoints of FIDIC, the 

ATA, and the New York City Buildings Department. 
Julian Tritton, who is serving his second four- 

vear term as FIDIC president, remarked that some 


of his fellow members had expressed surprise at 


the rapid growth of CEC. “But | am one of those 


who believe that we won two World Wars by a 
combination of American drive and Continental 
experience, Iam equally confident that these same 
two factors will operate to our mutual advantage 
now that CEC has joined FIDIC.” 

Tritton added that as of this year, FIDIC is 
truly an international — rather than a Continental 
group. The four new members are Canada, Aus 
tralia, South Africa, and the United States. 

KIDIC’s International Conditions of Contract, 
which has been translated into French, German, 
Spanish, and Arabic, was cited by Tritton as one 
of FIDIC's finest’ accomplishments to date. (“I 
think you will agree that to obtain agreement 
among some 26 nations on such a controversial 
subject was no mean. task.” ) 

The importance of the Conditions is that it lays 
down in precise detail the “CCC Relationship” 
client, consulting engineer, and contractor. Tritton 
pointed out that the consulting engineer is “the 
middle C,” 


arbitrator between the other two. 


which is the right place for an impartial 


Richards, the first AIA president to appear at 
a CEC annual meeting, discussed architect-engi- 
neer teamwork. “In a small way you and we began 

perhaps belatedly — a few months ago when you 
of the Consulting Engineers Council and we of the 
ALA started to get together. The job requires team- 
work. We require specialization. But no specialized 
profession can do it alone.” 

He explained that, “The scope of your Council, 
the high professional standards to which you aspire, 
give us the fecling that our two organizations talk 
the same language.” 

Cautioning against squandering effort in too many 


directions, Richards said, “It is for this reason that 
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we of the AIA welcome the fact that you have seen 
fit to join the Engineers Joint Council.” 

(Earlier, Pate had announced that the CEC has 
been invited to have a member sit with the AIA on 
the EJC-ALA Joint Committee. As an affiliate mem- 
ber, CEC has not been invited to have a repre- 
sentative on the EJC side. ) 

New York City Buildings Commissioner Peter J. 
Reidy also spoke to the CEC luncheon. Reidy, a 
president of the New York Association of Consult- 
ing Engineers prior to his resignation last October 
when he was appointed Commissioner, said if con- 
sulting engineers throughout the nation would pay 
more attention to the budgets and other problems 
of buildings departments, there would be less criti- 
cism and better working relationships. “If the build- 
ings departments don’t function, you don’t function. 
It would open avenues of competition you never 
have experienced,” he added. 

Other guests of the CEC were Gail Hathaway, 
consultant to the World Bank and former president 


of the American Society of Civil Engineers, and 


C. C. Parker, president of the Association of Con- 


sulting Engineers of Canada. 

CEC has been asked to send a representative to 
the Canadians’ annual convention in June, and also, 
Pate has been asked to speak at the annual meet- 
ing of ALA this summer. 


Other Developments 


Other developments at the annual meeting include: 
Treasurer—will move bookkeeping functions to the 
Council offices in Springfield. 

President — will be responsible, according to the 
revised bylaws, for suitable liaison with the pre 
siding officials of other organizations with which 
the Council should maintain rapport. 
Sites and Arrangements Committee — will be ap- 
pointed to prepare a brochure setting forth stand- 
ard convention procedures, including a basis for 
site selection and the duties of the host association 
and the Council. 
Free Engineering — is a thing of the past; it now is 
“concealed cost engineering.” Westcott says more 
emphasis is to be put on round-table discussions 
with responsible trade organizations, and “when 
the Council is to take official action, every attempt 
will be made to act with responsibility and tact 
on all occasions.” 
Chamber of Commerce — membership is being ob- 
tained by the Council. This is in the hope that there 
will be closer cooperation on future U.S. Chamber 
of Commerce policies on matters affecting the 
consulting engineer. 

Land Surveyors — reterence to the inclusion of land 
surveyors as members was deleted from proposed 


bvlaws revisions. == 


CONSULTING ENGINEER 





JUNE 1959 


Now in service... 
controlling and 
protecting modern 
generating and 
distribution systems 


Federal Pacific’s new 
5 kv 350 mva 
Air Circuit Breaker 


Your increased capacity requirements dictated its need. Our com- Pacific has created a new 5 kv, 350 mva Air Circuit Breaker of 
mitment to provide a complete quality line prompted its manu- beautiful proportion, striking simplicity and masterful perform- 
facture. Latest technicological advances shaped its development. ance. Write for Bulletin 3-450, Federal Pacific Electric Company, 
Built for ruggedness, long life, ease of maintenance and inspection, General Offices: Department 259, Newark 1, New Jersey. 

it naturally meets all NEMA, ASA, AEIC and AIEE standards. Federal 


G9) reperac PACIFIC ELECTRIC COMPANY 
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Architectural rendering showing proposed arrangement of Golden Triangle shopping center, Mt. Dora, Florida. 


Engineering Is More Than Design-- 


On Shopping Center Projects 





Arthur M. Sells I received a Bachelor of Arts de- 
vree in Economics from Princeton University and a 
Bachelor of Laws degree from the University of 
Wisconsin. While enrolled in the Law School, he 
completed all the work necessary for a Bachelor 
of Business Administration in Accounting, and also 
received a Masters of Business Administration in 
Finance. Before joining Rader and Associates as 
chief of client relations, he was a member of the 
Bond Department of Northwestern’ Mutual Life 
Insurance Company, a vice president of the First 
Research Corporation, Miami, and a vice vresident 
of Mead Carney and Company, New York. 
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ARTHUR M. SELLS If, Chief of Client Relations 


Rader and Associates 


SHOPPING CENTER development continues and 
CP to uses leaving available only 
iS the marginal sete, which require 
thorough site research and analysis.' This research 
includes not only the architectural and engineering 
aspects but also those of economics and finance. 
These nonenginecring studies are being assumed 
by professional engineering firms through econom- 
ic research divisions set up in addition to the regu- 
lar engineering departments. 

By making available a complete service, a con- 
sulting engineering firm is able to show clients sub- 
stantial savings in development cost. If this part 
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of the work is done well, the firm then will be in 
the best position to secure the actual engineering 


and design of the project. 


Steps in Shopping Center Development 

\s defined by the Community Builders’ Council.* 
the term shopping center means “a group of com 
mercial establishments, planned, developed 
owned, and managed as a unit with off-street park 
ing provided on the property (in direct ratio to th 
building area) and related in location, size, and 
type of shops to the trade area it serves.” This 
standard now is accepted by architects, engineers 


market analvsts developers, and planners 


While shopping centers vary in type, considera 


} 
j 
I¢ 


tion of certain basic steps is required in the ¢ 
velopme nt of any project: 

© Market survey and economic analysis 

" Selection and analysis of the site 

* Preparation of preliminary site plan 

* Lease negotiation with key tenants 


" Negotiating permanent financing Commitments 


Revision of the preliminary plans based on the 


kev tenant leases 
‘ Preparation of the final detailed architectural and 
engineering plans 
" Negotiation of leases for smaller stores 
* Letting construction contracts 
© Supervising construction 
* Arranging for management and maintenance 
Preliminary Survey and Analysis 
The market survey and analysis, the site analysis 
and the preliminary site plan are the subject of 
a single report that is a necessary prerequisite to 
the subsequent steps. This report should be ren 
dered betore actual ac juusition of the property io) 
it may bring an end to the development, thu 
saving a great deal of time and money 

In most instances, however, the report is an 
incident after the fact, for it is after the purchass 
of the property that the owner developer pro 
moter, or real estate agent realizes that he is omg 
to need a consulting engineer. Even then an un 
favorable report can turn the land to more. suit 
able use The fact that many shopping cente! 
Ovel the past five Vears have become successtul 
has not alwavs been due to any great amounts of 
reseawre hh and pl tinny Lin k and exceptional popu 
lation growth have sometimes helped 

The procedures used in’ making an economic 
analysis of a site are so well documented that thes 
do not need repeating. The economic portion of 
the analvsis takes into consideration, but is not 
limited by these factors 
" Analysis of the general area in terms of buying 


power, economic strength, industrial growth, and 
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the past, present, and future population and income 
Determination of the trading area 
* Distance from major population concentrations 
* Analysis of road and highway nets and their 
traffic patterns, including driving time 
* Existing and expected future competition 
* Breakdown into primary and secondary areas 
Analysis of the trading area 
* Rate of population growth and the expected 
growth trend 
* Effective buying income of residents in the 
trade area 
* Distribution of retail sales and projections 
* Buying habits of the existing population 
* Amount of retail business which may reason 
ably be expected to be attracted to the center 
‘ Description of proposed center 
* Most desirable store types 
* Over-all size of center; breakdown by store type 
* Kstimated annual rentals per square foot for 
the various store types 
*Any othe qualitative or quantitative factor 
which may deve lop as a result of the survey 
One of the more difficult probl ms that contronts 
the analyst is that of measuring the extent of thi 
trading area. Because there are no precise bound 
aries involved, one of the most frequent errors ol 
the owner-deve lope is that of overestimating th 
trade area. This problem IS particularly route 
where the property has already been purchased b 
the client before a market analysis has been mad 
His preconce ived ideas are seldom as conservative 
as they should be 
It is during this initial pl 


yiase of development 


1 
that the engineering firm, and its cconomi 7 
alysts, come under the most client pressure. Tt mist 
be kept in mind, however, that while underbuild 
ing to market demand can be as disastrou 
overbuilding, it is the unbiased opinion of 
professional engineering firm that will « 

most weight with the real estate manace 

national tenant vroups and with the mortgvag 
Word of 


unfavorable report travels fast. and it is of littl 


officers of major financial institution 


help to either the developer or to his professional 
reputation. On the other hand, if the result is at 
firmative, it cannot help having influence on pro 
spective tenants and mortgage lenders. It) should 
he kept in mind, however, that both of these group 
maintain analytical stafls and always make an inde 


pendent evaluation for their re pective purpose 


Site Analysis and the Preliminary Plan 


The second section of the initial report rratast oan 
clude a detailed analysis of the site. an architeetur 
al rend ring of the site and rental p! in liv thi 


section. the site under consideration is carefull 
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After the market has 
been carefully ana 
lyzed a detailed site 
study is made and a 


=== 


kx 


site plan is prepared 
to meet requirements 
set up by the market 
study. Diagram shows 
arrangement propose d 
for Mt. Dora Center. 


Super Market 
Hardware 


Shoe Repair ( described as to its outline, size, and topography, 
ee and generally as to its relation to the surrounding 
arber Shop 

Beaute ria area. Where applicable, a land use and zoning 
Drug Store 
Liqu 
ae to determine whether automobile movement in the 

men's Wear 
Family Shoe Store 5, 001 anticipated volume can be handled properly. 


Jewelry Store 


analysis is helpful. A traffic study may be necessary 


r Store 


Shopping centers need the same utilities as any 


B ke and Gifts 
Sewing Machine Center 50( business district, and the consulting engineer must 
Variety Store ) 


phan Radner work closely with all parties concerned so that utili 


a ties will be provided at costs that can be justified. 
Ither 1, 20( 

Savings and Loan Associatior 2,0 Cherefore, the availability of water, gas, sewers, 
Sub-Total, Immediate ( t 75( 


and electricity must be surveyed, and the condi- 


Future Expangsior l 
Future Oitices 5, 00( tions under which they will be installed must be 
Future Restaurant or y 


ictal Rental eeea. Poll considered. Placement of buildings in the prelimi 
nary plan will be based on the results of the pre 


ceding research and analysis and will be deter 
8 Acres)948, 4 A , ; 1 . 
: emeeee: ah : mined by the findings of the economic analyst, the 
(16 6 Acres)720, 980 sq. { engineer, and the architect. 
ind Walkways) ( 


lapiient) 0.7 Before any preliminary layout can be made, the 
developer of the proposed shopping center must 
{ Parking Spaces decide what he wants. The arrangement of the 


Rental Area ° ° . 
' buildings can follow one of several different pat- 
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terns, each of which has its own distinct advan 
tages and problems. The site plan is affected by the 
topography of the land, the location of the high 
ways, the access and egress of traffic, the size and 
shape of the parking area, the problems of receipt 


and delivery of merchandise, the appearance from 


the street, the protection of the shopper during bad 


weather, and the landscaping and decorative fea 
tures that make the center more than just a colle« 
tion of stores 
During this preliminary phase, and throughout 
the entire development program, constant attention 
must be directed to control of the over-all cost 
Every expenditure must be examined with these 
thoughts in mind: 
{ Will it pay? 
"Will it bring in enough customers to justify the 
expense that will be involved? 
© What will it do to over-all cost? 
{Will it give a proportionate investment return? 
The basic problem in development cost control 
Is to keep it low enough so that first rate merchants 
both national and local, can be attracted by a leas« 
rate low enough to make a profit for themselves 
and at the same time give an excellent return to 
the basic investors in the development. It is also 
important that the engineers receive fair compen 
sation for their time and effort, but it is equally 
vital that these professionals are not the only ones 
to profit by the development \ successful deve lop 
ment is the best way to advertise, and to be suc 
cessful, each development must fairly compensate 
the owners and investors. Therefore, it is the duty 
of the consulting engineer to earn his fee by pointing 


out and initiating savings in every phase possible 


Merchant Selection and Lease Negotiation 


In a consulting firm, the economist and the engi 
neer can render invaluable assistance to the client 
during negotiations with key tenants in two ways 

The selection of tenants begins with the final 
determination of the total sales the shopping centel 
can expect from its trading area. This information 
IS contained Ith the preliminary CCONOTII study 
Based on this information and previous experienc 
in shopping center development, the staff econo 
mist should be able to advise the client which n 
tional chain stores would be best for his de velop 
ment and often will be able to provide actual con 
tact with the real estate departments of the mer 
chants selected 

Then, the engineer, architect, and economist 
must work with the tenant to advise him as to the 
special store features that are acceptable and the 
terms he can expect 

The engineering firm must be informed on cu 


rent developments among the various national 
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chain stores. One of the best ways to accomplish 
this is to maintain contact with the real estate 
managers of the several national chain stores in the 
different store classes. Knowledge of the individual 
stores, their operations, and the types of develop 
ments each is interested in, and the areas in which 
they are most active is extremely important in at 
tempting to achieve an economic and merchandis 
Inge balance for a development Personal contact 
with the various real estate departments will allow 
the consultant to direct the client to those stores 


that will show the most interest in the project 


Recommendations Will Be Studied 


\lmost without exception, the major chain store 
(those whose credit ratings will generate borrowing 
power in the money market) maintain real estat 
departments. It is the job of these departments 
to seek new locations. They also study all location 
suggested to them for consideration 

Professional real estate agents who specialize in 
chain store leasing can be of considerabk help 
to the owner developer who does not want to take 
an active part in the negotiations. When a realton 
or othe professional leasing agent obtains and 
actually delivers a signed lease which is substan 
tially in accordance with terms set forth by the 
oOwnel developer he indeed has earned his be 
Otten cooperative realtors will spre id their CO 
missions out over the term of the lease, take then 
fee in stock of the developing corporation, or even 
reduce the commission in order to get a sigue dl « 
clusive on the entire center. Tlowever, as long a 
the suecess of the over-all deve lope nit is the pri 
mary concern of the owner-deve loper negotiation 
of key tenant leases should) be personally upel 
VIS¢ dl whe Hnevel possible 
Correlating Building Requirements 
Phe other area in which the consulting firm car 
re ndet assistance during thre le asig phrase IS Hhb Ve 
viewing the building sped ihications which become a 
part of the lease. With the really strong national 
tenants, there is relatively little that can be don 
for their building requirements have become al 
most standard and are based on a great deal of 
CXPETLEnce TEh TYdtdy location | ‘pe Pre rice hit rich 
cated, however, that many of the specification are 
not as rigid as they at first appeal Reasonable sub 
stitutions and variations can be made if they ult 
in construction cost savings and do not materialls 
affect: construction quality 

Phe consulting engineer “will be amazed at the 
immense amount of time he or his staff will spend 
on leasing activities. Tle must see that the costs t 
the owner are reasonable. that extravagant tenant 


demands are resolved intelligently, and that a pre 





determined quality and performance standard. is 


maintained. There is often a wide variance be 


tween figures wanted and features acceptable.” 


Negotiation of Permanent Financing 
In order to finance and construct a shopping cen 
ter, certain minimum rentals must be obtained to 
mitke the development financially feasible. There 
are several instances in Florida at the present tim 
where shopping centers could not be developed 
beyond the leasing stage because leases were 
made and recorded with minimum rentals that 
were not high enough to generate sufficient 4 
nancing. A financial institution makes a first mort 
gave loan on a shopping center on the basis of 
firm minimum rentals from national tenants. If 
these minimums are not high enough to provide the 
proper leverage, the equity investment will be too 
large in relation to the expected net return to bi 
vorth the time and risk involved 

After the initial contacts are made with selected 
kev tenants, and after the developer and his con 
sultants begin to see a definite leasing pattern 
appear, contact should be made with several in 
stitutions experi need in shopping center finance 
General conferences can be held with mortgage loan 
officers or regional representatives. Application to 
companies that maintain regional or local offices 
staffed with salaried personnel can mean substan 
tial savings in comparison with those institutions 
that require application through loan agents o1 
commission brokers Hlowevet Many large and 
reputable insurance companies deal only through 
authorized loan agents, and some of these agents 
because of their many vears of experience in the 
field, render a valuable service. Nevertheless, the 
avings realized by dealing direct usually will 
more than equal the entire consulting fee for the 


pre liminary report 


Perms of Lease Are Important 


Firm commitments for financing are based on an 
established percent ol appraised value subject 
to satisfactory title, leases plans and spe ications 
One of the more difficult problems is that of ob 
taining the leases in a form that is satisfactory 
to the lender. Some national tenants continue to 
make leases vear after vear with terms which are 
and always have been, completely unacceptable 
and year after year counsel for the lending institu 
tions return these Sathic leases as unacceptable fol 
the tI purposes The One lesson to be learned by all 
of this is never to have a client sign a lease until 
it has been approved by his lender. To do so may 
put the client in an extremely poor bargaining po 
sition should changes be required later. When this 


happens work on the entire development can be 


held up until a new lease is negotiated and agreed 
to by the lessee, 

While national tenants have been very cooper- 
ative in agreeing to changes, it still puts them in an 
advantageous position to require additional con- 
cessions on the owner's part. Failure to agree io 
changes in a valid lease will prevent the lessor 
from dealing with other competitive tenants until 
a release is accomplished. A lease unacceptable 
to a lending institution has no borrowing power, 
and a lease with no borrowing power is of little 


help in shopping center finance. 


Borrowing Power of a Lease 
After a lease has been submitted in satisfactory 
form to a lending institution, the borrowing powe 
is directly related to the annual gross return of 
the lease. Annual gross return is the product of 
the annual square foot rental times the number of 
square feet leased to national tenants. Assume, 
for example, a square foot rental of $1.25 with 
20,000 square feet available. This results in an 
annual gross of $25,000. This gross then is ad 
justed for all operating charges, including taxes 
ond insurance. The debt service on the required 
lean should not exceed this net amount. As a rule 
thumb, on a 15-vear lease, a multiplier of 10 
will indicate the approximate amount that can be 


( pected from the GOSS in this case $250,000 


Loan Based on Appraisal Value 


The total amount of the loan will be based on 
the appraised value of the proposed development 
subject to the ability to repay it from income on 
national leases. The appraisal must be rendered 
by an appraiser recognized by the lender. While 
the science is a complicated one, it works like 
this: the value of the national tenants less a 
vacancy factor (approximately | percent during 
the life of the buildings ) plus the stabilized values 
of the local tenant leases (less vacancy factor of 
approximately 10 percent will give a gross effec 
tive income, Operating costs including depreciation 
are deducted to vield an effective net income 
This effective net then is capitalized the actual 
rate depending upon the ratio of national to local 
tenants. The total loan cannot exceed a legal limit 
of this appraised value. For New York companies 
the limit is 66 2/3 percent; in New Jersey com 
panies the limit is 75 percent; other states vary 
according to their laws. 

The commitment will varv within these legal 
limits—depending on many factors, including con- 
ditions in the money market—but the amount of 
the loan still is determined by what the national 
tenant minimum will cover. The lending institu- 


tion of good reputation does not want to own the 
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Driving times from thre urrounding area are 


shopping center—a detault is both expensive nal As the population continu to grow and re 


embarrassing to all concerned gvardless of population movements mto or out of 


urban reas demand for thie design Ol rece hi 


Details at Local Level of shopping centers will continue. While the larg: 


The remaining steps in shopping center develoy regional centers are the most spectacular project 


{ 
ment fall into the classification of engineering and ind receive the greatest amounts of public itv, the 
architecture, with the exception of negotiating neighborhood or convenience center will continu 
leases with the local tenants and arranging tor to be developed. These latter developments, along 
the management of the center. In local tenant vith the medium size or Community development 
leasing, it is suggested that this be put into tl will continue to provide a substantial amount 
hands of a local realtor, based on terms previous! income for many consulting firms—and_ it 
established by agreement between the ownes this level that the consultant can render his 
developer and the consultant. The local realtor service. The firm that can render the mv 
best equipped to handle this type of work, and plete and efficient service will continue to 
unless the owner-developer wants to act as coordi major role in shopping center development in 
nator, an exclusive contract basis is recommended ( panding CCOOTN 


In setting up the management of the center, and 


in arranging tor maintenance procedures thi pr 
fessional enginecring firm can be of additional References 
help. Standard) maintenance procedures can  b I Bul 
recommended, and the accounting system shor 7 
be set up to provide for proper deprec iation and 
amortization, this being done in cooperation with 


the permanent manager or some accounting firm 
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Fig. 1—Plan view of church property 
with one-line routing of 3-wire sec 
ondary services from a 4600/240/- 
120-v transformer on top of pole 31 


Arsonist on the Premises - - 
Fire Hazards of Flexible Armored Cable 


ROBIN BEACH, Robin Beach Engineers Associated 


Robin Beach is one of the 
country’s outstanding authori 
ties on electrostatic hazards. 
\s head of his own consult 
ing frm, he spends most of 
his energies investigating fure 
and explosion hazards, and as 
a result frequently serves as 
an expert witness. Beach also is well known as an 
educator, having been head of the electrical engi 
necring department at Brooklyn Polytechnic Insti 
tute for 25 years (he still holds honorary status on 
the staff), and concurrently for 11 years the director 
of education for the Brooklyn Edison Company and 
the Consolidated Edison Company of New York 
He served on President Truman's Steering Commit 
tee which organized the President's Conference on 
Occupational Safety, and he remains a member un 
der the Administration of President Eisenhower. 
Beach also is consultant to the New York State 
Society of Anesthesiologists, National Fire Protec 
tion Association, and several industrial companies 
and associations. In addition, he is a fellow in 
WEE and AAAS, and a senior member of IRE 


IN SEARCHING FOR THE CAUSE of innumer- 


aI able “mysterious” fires, | have 


y ay OUTIL Whanhy imes la 1~V COUT 
Cpexclatve I, many t , that the ld 


f 
be traced to the overheating of 
flexible armored electrical cable. Actually, this kind 


of cable is a safe inexpensive, and convenient elec 


tric wiring for small buildings if it is installed and 
maintained properly and no more is demanded of 
it than it is built to take. It becomes a dangerous 
fire hazard only when it is overloaded or improp 
erly grounded, or when it is so old that the rubbei 
insulation around the conductors has deteriorated 
Under those conditions it can be guilty of arson 
Characteristics of Cable 

Flexible armored cable is properly designated, 
by the Underwriters Laboratories and the Na- 
tional Electrical Code, as Type AC Cable. It has 
become more generally but less properly known 
as Type BX, but this is a manufacturer's registered 
trade name. The most common sizes of this cable 
use No. 14 (for branch circuits with an NEC al- 
lowable fuse rating of 15 amperes) or No, 12 (for 


20-ampere circuits) rubber insulated conductors. 
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This insulation should, under the Code, be able 
to stand up to a test of 1-million ohms, but test 
and inspection usually is limited to a new building 
and in time the insulation will deteriorate and per- 
mit current leakage from the conductor to the flex 
ible armor and thence to ground. This leakage 
current, once started, accelerates the failure of 
the insulation through localized heating. The condi 
tion spreads until it eventually attains short-circuit 
magnitude and may culminate in a fire. 


Of the many fires I have studied that were started 


by overheated flexible armor, three cases illustrate 


the common ways in which the trouble comes 
about. It will be clear to a consulting engineer that 
these case histories demonstrate the necessity for 
careful design and specification that will make it 
unlikely that these faults could occur. It is impos 
sible, of course, for the consulting engineer to 
eliminate the possibility of dangerously stupid 
modification of the system after it has been turned 
over to the owner, but he should make it hard for 
those who take over to endanger themselves 
through ignorance. In inspecting older systems 
the consultant always should be on the lookout 
for overloading, deteriorated insulation, and im 
proper grounds 
Case 1 — The Church Fire 
A church property in a country Community was sup 
plied by a single phase, primary, 4600-v distribu 
tion line from a pole transformer, which provided 
3-wire, 120/240-v electrical service to several neigh 
boring homes as well as the attractive, well-built 
church and vicarage. One night the church was 
completely destroyed by fire and the basement of 
the vicarage was filled with smoke from charring 
wood panels which supported the main switch and 
fuse box, the distribution boxes, and the intercon 
necting and radiating armored cable circuits 

\fter an examination of the premises about two 
months later, the reasons for the fire were found 
The system neutral wire crossing the back yard of 
the vicarage (see Figs. 1 and 2) broke where it had 
been weakened by rubbing against tree branche: 
during many windstorms. The weatherproof insu 
lation on these old service lines had deteriorated 
badly. When the break of the neutral wire o« 
curred, a 40-ft section toward the vicarage curled 
around the upper live wire, which caused the 
lights, the oil burner, and the other electrical equip 


ment to go off and on in the vicarage during the 


early evening hours. The other end of the broken 
ground wire harmlessly curled itself around the 
utility company's service pole without making con 
tact with either of the live wires 

Within the basement of the vicarage, the system 
and apparatus ground wire, which was connected 
by a collar clamp to the water pipe from a we I 
was so badly corroded that it merely dangled 
loosely. A motor-driven water pump, connected in 
series with the water pipe, was wired with a short 
length of flexible armored cable running from the 
fuse and switch box to the motor. The flexibl 
armor and the water pipe effectively grounded the 
energized neutral wire, while the intended ground 
wire was ineffectual and useless 

When the vicar entered the dark basement after 
the smoke had alarmed him, he was amazed to find 
that a 10-ft section of Hexible armor was red-hot 
He immediately opened all switches at the service 
and distribution boxes, but the armor. still =r 
mained red-hot because of he current passing 
through it from the live neutral. The vicar then 
removed all fuses but, of course, this served no 
purpose, so he threw water on the charring and 
burning wood panels and luckily prevented the 
spread of fire in this location 

In the meantime, his wife telephoned the fir 
COMMpany and the powel COMpPany tor he Ip Shi 
then learned that the fire company, previously 
notified by neighbors that the church was on fire 
already had dispate hed equip nt to the scene 

But help came too late; the church, just 200 feet 


away, burned down. An underground water pipe 








Fig. 2—Energized broken neutral wire in vicarage yard 
caused fault current to start fire from resulting red-hot 
flexible armor in basements of the vic arage and the church 


PC 
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ILE #3 COL.DEAD" BROKEN AT VIC ARAGE 
NEUTRAI 





from the vicarage to the church had a ground wire 
connected from it to the flexible armor of a long 
electrical branch circuit that practically encircled 
the basement of the church. Hence, from the time 
the system neutral wire broke in the yard of the 
vicarage, electric fault current had flowed through 
this flexible armor in the basement of the church 
This long section of cable was heated to a red-hot 
condition like that in the vicarage a situation 
which promptly started a widespread fire through 
out the church basement 

It is interesting to note that neighbors in their 
homes, located around the area of the church 
property observed no. disturbances of their elec 
trical facilities sufficient to attract attention 
throughout this entire evening period. When the 
power service men arrived at the vicarage, they 
promptly cut the service wires entering the church 
and vicarage property, thereby saving the vica 


age from further hazards of fire. 


Negligence Inferred 

The negligence in this church fire stared with the 
power Company in) permitting untrimmed trees in 
the 


\lso the power company was negligent 


the vard to interfere with their wires serving 
Vicarage 
nh permitting the insulation on the outdoor wires 
to deteriorate practically to the state of bareness 

Conditions in the basement of the vicarage also 
might be attributed to negligence. Shortly before 
the fire, the heating system had been converted to 
oil firing. The electrician who installed the wiring 
for thre burner should have been sufficiently inter 
ested in’ the welfare of his customer to have in 
vestigated the condition of the system and appara 
tus grounding wire and its attachment to the water 
pipe. Finding the collar clamp corroded and loose 
he should have re placed it with a substantial 
ground-clamp device 

\s to the church proper the insurance undet 
writers should) have made periodic inspections 
Which would have resulted in the issuance of a vio 
lation for the ground-wire attachment from. the 
lar end of the armored cable to the water pipe 
Where an isolated) water pipe system interlinks 
the electrical grounding of neighboring buildings 
the electrical system and the apparatus ground 
should be comnected by substantial clamping de 


vices only at the service entrance 


Conclusions 


Subsequently a study indicated that the fault cur 
rent in the flexible armor was approximately LOO 
amperes, Which was insufficient to blow the primary 
fuse at the pole transformer. This high fault cur 
rent gave rise to a temperature in’ the flexible 


armor of about 1500 FL enough to develop abril 


liant “white-hot” glow and to ignite the dry wood 
within three minutes. Even a fault current of 70 
amperes would create a red-hot condition within 
a period of five minutes. 

The time-temperature relationships for ground- 
fault currents passing through the flexible armor 
of No. 14 cable is illustrated in Fig. 3. Curves tor 
No. 12 armored cable would be nearly the same. 
The hatched area labeled “Ignition Threshold” 
provides a vitally important fire hazard criterion. 
The indicated temperature span (between 190 F 
and 212 F) is the probable range of the auto- 
ignition threshold) of heat-conditioned wood as 
found in ordinary building construction, This auto- 
ignition data was reported by the Underwriters’ 
Laboratories of Chicago, in 1940, and was based 
on findings from tests at a property where fire had 
started from autoignition of wood flooring in a 


storeroom on two occasions within 60 days. 


Electrical Fires in Two Homes 
\ quite different case shows how a powel line 


fault caused one house to burn to the ground 


T BRILLIANT RED GLOW 





~ 


5LOW THRESHOLD 
900 ¢ r . 

















i 





, 
<O 


TIME IN MINUTES 


) 


Fig. 3—Time-temperature characteristics of expose d 
flexible armored cable carrying indicated currents. 
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Fig. d—Plan view of three 7 
try homes served by >to e 
ondary distribution from pol fop 
2400/ 240/ 120-0 transformes 


while a neighboring house was saved only by these grounds consisted of a wire from the ove 


prompt and intelligent action. Both fires resulted head ground wire to a pipe at the base of the pol 


from the failure of a pole transformer serving three Phe geographical and electrical layout is illus 


neighboring properties. The house that burned was trated in Fig. 4. The circuit diagram of Fig. 5 
owned by a Mr. Alfreg. Another property, owned provides a sketch of the primary line, the trans 
by Mr. Brogan, was located directly across the former, and the secondary distribution system 
street; and, the property of Mr. Carahan adjoined Which supplied the homes of Messrs. Alfreg and 
that of Mr. Brogan, these two houses being about Carahan. Since no fire occurred on the property 
100 feet apart Note: All names are fictitious of Mr. Brogan, no reference is made to his prop 
\ single-phase, 2400-v primary distribution line erty on this diagram 
Which supplied this three-consumer neighborhood \ failure of insulation occurred in the tran 


was connected at a substation some four miles former between the primary and secondary wind 


away to a 3-phase, 4150-v, solidly grounded wye ings causing an unbalanced difference of potential 


mower system. The 2-wire. 2400-v distribution line \ between the primary ground wire ind th 
consisted of a ground wire and a live wire. The secondary ground wire. This fault condition cau 
ground wire was additionally grounded along. it current to flow between these two system rotund 


route at intervals of about one-half mile. Kach of wires, as indicated in Fig. 5 by the lone curvilines 
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Fig. 5—Transformer fault en 


~~. 


ergized the secondary neu 


' 
' 
' 
L 


tral wire with respect to 
ground, causing heavy current 
in one section of cable armor 
in Carahan and Alfreg homes 
Armor became red-hot and 
started fires in both houses 
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dashed lines extending from the secondary system 
grounds back to the primary ground wire and the 
substation ground bus 

The transformer fault occurred on a Sunday noon 
while the Alfreg and Brogan families were at 
church. Mrs. Carahan heard some unusual, loud 
humming noises coming from the kitchen wall 
which continued for about 20 minutes before she 
the watt-hour meter 
attached to the outside wall of the kitchen. Here 


the power service wires came down from. their 


finally located their source 


insulators at the eaves of the house through a 4-in. 
rigid steel conduit, through the meter, and by 
service entrance cable into the basement. A bare 
ground wire extended from the meter and con- 
nected with a pipe-driven ground directly below it. 

On re-entering the house, Mrs. Carahan opened 
the door to the basement and discovered that the 
area below was filled with pungent smoke. She hur- 
ried outdoors and called her husband and son. 
Kirst, they telephoned an electrician to come at 
once, then Mr. Carahan and his son went down- 
stairs and found their way to the electric service 
entrance. Here they saw a red-hot, 20-in. section 
of flexible armor of a branch circuit. Clouds of 
smoke billowed from the wood panel against which 
the armored cable was tightly pressed by a recently 
installed gas pipe. They pulled open the main serv- 
ice switch and found this to be of no avail. Then, 
with a long screw driver, they attempted to remove 
the fuses. While doing this they were alarmed by 
the occurrence of sparks whenever the screw driver 
happened to make contact with the grounded fuse 
box. ‘They located a pair of rubber-insulated pliers 
and used these to remove the fuses. To their amaze- 
ment, the metallic armor still remained red-hot. 

In the meantime, Mrs. Carahan in the kitchen 
had her attention directed to the home of Mr. 
\lfreg, the rear of which was then in flames. The 
electrician, when he arrived at about this time, 
suggested cutting the mcommg power wires at the 
eaves, Which Mrs. Carahan accomplished alone with 
the aid of a ladder and an ax. The three men, after 
throwing water on the then burning wood panel 
above the red-hot section of armored cable in the 
basement, hastened to the home of Mr. Alfreg, 
carrying portable fire extinguishers. But they. ar- 
rived too late for such trivial means to be effective; 


the house burned to the foundations 
Path of Fault Current 


\ subsequent investigation then revealed that the 
fault current through the secondary neutral wire 
at the watt-hour meter on the Carahan premises 
divided, a small part of it going directly to the 
relatively high-resistance driven ground. However, 


the major part of the current passed into the serv- 


ice boxes in the basement, through the short length 
of flexible armor, and thence to the low-resistance 
ground provided by the gas pipe. 

The electrician, who was called by Mrs. Carahan, 
had stopped first at Mr. Alfreg’s home when in pass- 
ing he saw smoke coming from the rear of the 
house. On finding no one home, he entered the 
house and found that flames already were in full 
progress on the wall surrounding the service equip- 
ment in the kitchen. He tried to draw water to 
fight the fire, but the electric pump would not 
operate as the electrical system had become. in- 
operative as a result of the melting of circuit fuses 
by the fire around the service boxes. 

It later was ascertained that one of the water 
pipes in the basement had made contact with a long 
section of armored cable from the distribution box. 
The fire was believed to have started near the serv- 
ice equipment where some of the flexible armored 
cables were secured tightly to the pine backboards 
by metal straps. The current in the well-grounded 
armor of one of the cables where it contacted the 
water pipe may have been about 75 amperes, which 
would have caused the armor to become red-hot in 


a matter of three or four minutes. 


Cause of Destruction 


The destruction of the Alfreg house apparently re- 
sulted from the plumbing contractor's negligent 
and careless installation of the basement water 
pipes, for the piping system had been installed 
after the electric system. 

The home of Mr. Brogan, across the street from 
the Alfreg house, also could have burned down at 
this time, but he, fortunately, had no improper 
and faulty connections in the wiring of his house. 

The serious fire hazard at the Carahan house, 
which certainly would have caused the house to 
burn down had the family not been home, resulted 
from the negligent installation of the gas pipe 
which crossed and pressed firmly against the flex 
ible armored cable. The plumbing contractor, 01 
the serviceman of the gas company who installed 
the piping so negligently and improperly, was cul 
pably remiss in exercising his important responsi 
bilities to customers. 


Equalizing Ground Wire is Safety Precaution 

In all three of these homes, the potential fire haz- 
ards attending this transformer failure could have 
been eliminated by a substantial ground-equaliz- 
ing wire connected between the primary and sec- 
ondary ground wires. This safety connection is 
illustrated in Fig. 5 by the heavy dashed line 
labeled “Safety Tie.” If this equalizing ground wire 
had been present when the fault developed, then 
the short circuit within the transformer would have 
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caused the primary fuse to blow almost instantly, 


thereby safely de-energizing the secondary system. 
The Hotel Fire 


Several years ago, a fire occurred in an_ isolated 
building of a large sprawling resort hotel in the 
eastern United States. The building served as an 
employees’ barracks, mostly for female help. The 
fire started about 5:45 a.m. on a Sunday morning 
in midwinter. There were about 40 persons sleep 
ing in the building at the time, almost a third of 
whom were burned to death. Those who escaped 
were so shockingly injured by extensive third 
degree burns, broken backs and limbs, and per 
manent mental collapses as to raise serious doubt 
as to their good fortune in escaping. 

The wiring in the building consisted of several 
circuits of No. 14 and No. 12 flexible armored cable 
which had been in service about 12 vears. The 
hotel electrician stated he had been in the employ 
ees’ barracks only twice during the entire 12-year 
period, It was brought out in testimony during the 
trial that the fuses in the distribution boxes blew 
repeated] because the circuits were overloaded 
The electrician stated that only 15-ampere fuses 
were used, but there was no qualified supervision 
in the building, so this statement can be given 
little or no credence. Doubtless 30-ampere fuses 
were used and even these were repeatedly blow ing 
It was stated that electric irons of 100-watt rating 
electric heaters of 1320 watts, hair curlers of 400 
watts, portable sewing machines of 250 watts 
portable radio and TV sets of 75 to 250 watts 
toasters of 1000 watts, coffee percolators of 1000 
watts, hair driers of 750 watts, vacuum cleaners 
of 500 watts, and other appliances were used, singly 
and in multiple, in many of the rooms 

No inspection of the remains of the fire was 
possible, since the debris Was promptly cleared 
away on the day following the fire. It was effec 
tively and astutely disposed of in view of the 
inevitable Court cases which were anticipated 
Tests of Heating Characteristics 
About two vears later, | was employed as an expert 
witness for the several law firms representing the 
estates of the deceased and the many plaintiffs 
who were injured in the fire. In developing the 
technical data for the trial, many enlightening tests 
were performed on No. 14 and No. 12 armored 
cable for the purpose of ascertaining and reveal 
ing their heating characteristics under various con 
ditions of overload and insulation deterioration 

The overheating of the armored cable at an early 
hour on Sunday morning, before the occupants 
would normally arise, was believed to be caused 


by completely deteriorated insulation on the wires 


of at least one of the branch circuits which had 
been subjected to repeated eveles of abusive over- 
loading trom the use of 30-ampere fuses 

When insulation of basically hydrocarbon-rubbei 
composition deteriorates to the point at which. it 
becomes partially conductive, its carbonaceous 
residuum singularly is dependent for its current 
conduction on the temperature. When cold, the 
deteriorated insulation may reveal high resistance 
even into the megohm range; when hot the insula 
tion resistance may drop to a dangerous level 

In this rooming barracks the walls were con 
structed of plywood separated by and secured to 
2” x 4” wood studding. The building had a ladder 
fire esc ape at the back end of the hallways trom the 
three floors, but the rooms were not equipped with 
conventional anchored rope fire escapes for egress 
from windows. In addition, no portable fire ex 
tinguishers were available, nor were any piped 
water sprinklers provided. The frame building was 
a fire trap tor the hapless employees 

The armored cable was routed within the wall 


partitions through holes in the 2” x 4” 


wood stud 
ding for baseboard electrical outlets and, similarly 
through the rafters between ceilings and floors 
to provide ceiling outlets for lighting in the halls 
and rooms. Heating of the building was provided 
by a steam boiler, which was oil-fired and thermo 
statically controlled. The windows were covered on 
the outside by substantial metal mosquito screens 


permanently nailed directly to the window frames 


Electrical Hazards Causing Fire 
Electrical heating tests were conducted on 15-tt 
lengths of old type No. I4 and No, 12 type AC 
armored cable at their rated currents of 15 and 20 
amperes, respectively, Some shrouding of the cable 
was used to simulate the restricted cooling within 
the studding of the building walls, especially wher 
the armored cable passed through holes in’ the 
2” x 4" stud supports for the plywood partitions 
with only a 1/16-in. clearance 

Data from the normal loading tests of No. 14 and 
No 12 


in the lower two curves of Fig. 6. From an Inspec 


armored cable are presented graphically 


tion of these two curves, the temperature of the 
cable is seen to rise very gradually and level off 
at a conservative and completely safe value with 
respect to the ignition-threshold te rnp rature shown 
for dried-out wood. These curves clearly demon 
strate the safety of armored cable when it is use 
properly atS intended and when it Is fused Hrh cae 
cordance with NEC specifications 

On the same figure, two curves provide data for 
the same cables under identical conditions of re 
stricted heat radiation and convection when both 


the No. I4 and No. 12 armored cables carry. the 
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No. 12 cable (dashed lines), 
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5 ¥ rT; 40 50 60 70 BO 90 100 10 with conductors carrying 
TIME IN MINUTES rated & overload currents 
same maximum current for 30-ampere fuses oper- existed in one long circuit of armored cable during 
ated at 10° percent continuous overload. Here it the early hours preceding the fire in the barracks. 
is seen that the temperature of the armor not only as = 
rises rapidly but attains dangerously high values Additional Tests 
well above the autoignition threshold for dry wood For the purpose of ascertaining the magnitude 

In Fig. 7, the heating of the armor on this old of the leakage current from the conductor through 
type cable was caused by passing the indicated excessively deteriorated rubber insulation to the 
currents through one wire of the cable in’ series armor, additional electrical tests were conducted 
with the flexible armor. The parts of the curves for The data from these tests revealed several sig 
No. I4 armored cable at 33 amperes and 27.5 nificant findings relating to hazardous conditions 
amperes rise at a steeper rate above 300 F and 420 which occur in grounding of the armor at the serv- 
I’, respectively, The breaks in the rise of these two ice boxes. Grounding resistance of the armor at 
curves occurred during the tests as a result of the service box in the low order of approximately 
autoignition of the temporary wood and fabric 5 ohms is required for maintaining the control of 
structures used in the tests to simulate conditions current to the values of 25 to 30 amperes in the 
within the wall partitions. The temperature curve armor resulting from short) circuits between the 
for No. 12 armored cable at 27.5 amperes as shown live wire and the armor. This order of resistance 
by the dotted line, on the other hand, rises smoothly is inadvertently introduced by inadequate ground 
without any break in the time rate of heating by ing attachment of the armor to the metal of the 
providing an improved air-convection shrouding service boxes. 

A study of these curves in Fig. 7 leads to the The older types of connectors for attaching flex 
significant and important conclusions that both ible armor to service boxes employ steel castings 
No. 14 and No. 12 armored cable, when fused to containing threads on one end with a lock unit 
standard fuse ratings above those recommended by provided to secure the attachment into punched 
NEC, and carrying current 10 percent above these out holes in the steel outlet box. On the other end 
fuse ratings, can cause the temperature of th of the attachment, a rigid collar contains a screw 
armor to rise well above the ignition threshold for by means of which the end of the armor is secured 
dried-out wood, Note also that even the curves within the collar to provide grounding contact fon 
representing only rated fuse currents plus 10 per it with the grounded service box. The better mod 
cent for No. 14 and No. 12 armored cable exceed ern types of armor connectors are of pressed. steel 
the ignition threshold for dry wood. with No. 12 construction provided with threading on one end 
armored cable at 22 amperes (lower dotted line ) and an improved locking nut. The end receiving 
being particularly hazardous. the armor is equipped with a split collar held with 

These situations are analogous to those which two screws which clamp the armor to the grounded 
exist where leakage or ground-fault) currents pass service box. i 
from the live wire through excessively deteriorated \ny experienced and observant electrician knows 
insulation on the wire into the grounded armor. that the screws holding the armor into contact with 
Such a perilous situation is believed to have the grounded service boxes may, and commonly 
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do, loosen from vibration. The loosening is aided 
by the expansion and contraction cycles of the 
armor from. its repeated heating and cooling. A 
loosened and possibly corroded contact between 
the armor and the grounded service box can ac 
count for the controlling resistance that limits the 
short-circuit current to 25 or 30 amperes without 
blowing a 25- or 30 ampere fuse in the live wire of 
the armored cable, 


Temperature Rise is Rapid 

Where the lay of the live wire within the flex 
ible armored cable vields extensive contact. with 
the armor along its length, and the rubber insula 
tion on the wire and the paper wrappings are quit 
thoroughly carbonized from frequent: overheating 
by an overfused circuit, even the leakage current 
mnmav approach that order. Current of the maxi 
num value of 30 amperes through the armor, even 
in open freely radiating space, raises its tempera 
ture to the ignition threshold of wood in less than 
five minutes. At the end of 30 minutes, the tempera 
242 F 


\ fault situation in the armor from its inade quate 


ture attains a value of 


grounding at the distribution box, causing con 


trolled leakage or short-circuit current in a lone 
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armored cable, undoubtedly was responsible tor 


starting and so extensively spreading the fire 


throughout the emplovee s barracks at the hotel 


Inferences and Conclusions 


The potential fire hazards from overtused armored 
cable is espec ially emphasized by the two upper 


curves of Fig. 6, which show the autoignition ol 


drv wood can occur in only 


tion for No. 14 and No 


percent overloading of 30-ampere fuses 


10 minutes of opera 
cable at 10 
Lo protect 


12 armored 


distribution boxes from being tampered with, the 
doors should be provided with Loe ks in large estab 
lishments so that only the building superintendent 
and his trained attendants have access. In homes 


or small commercial or industrial establishment 


the NEC 


S plug fuses whereby dangerous overtusing Call 


wisely has provided for the use of Pype 


be effectively prevented and sate refusing may bn 
handled by should be 


posted inside the doors Ot tuse statine the 


anvone. Prominent labels 
boxes 
fire dangers of using fuses over 15 amperes tor No 
l4 cable or over 20 unperes for No. 12 ¢ thle, and 
specitving the size of fuse for each circuit 

The uncertain state of deterioration of the insu 
lation can best be determined by appropriate ele 
trical tests of the 


Testing the 


branch circuits from: time to time 


insulation resistance by mevver i i 


quite satisfactory and convenient method, pro 


vided the testing is conducted by someone « peri 


enced in such measurements and the tests care pel 
llowever, whet 


formed when the insulation is hot 


the deterioration of rubber insulation approach 


its lite span then fire hazards mav arise as show 
by the curves in Fie. 7 
Phermoplastic insulation, which now is) being 


used extensively in certain areas of electrical ser 


ice. is not without its drawback { p to a charactes 


istic and critical temperature ipproaching their 


rhe lting potnts the rmopla tic insulation renerallhy 


maintain thei Olid state their high electrical 
resistivity, and their excellent dielectric propertic 
But, when the flow temperature of the therm 
pla tic J ittained, the insulation cleanly melt 


away trom the copper leaving the bare wire « 


posed to thr occtirrence of electric il fecuilt without 
deteriorates 


ty prior notice of the 


state of the 


( rape te ly 


instillation. The condition may not be 


known until an electrical fault occur throwin 
thie circultt out ol CTV ice 
On the other hand, when rubber insulation. i 


overheated evel ine thre early stages an arresting 


malodorous smell is emitted This warns of ip 


Subsequent! the wi 


proac hing electrical troubl 
ing with its injured rubber insulation may with 


stand the vicissitude of continumge service tunti 


its replacement can be executed 
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MANY CONSULTING ENGINEERS have found 
my mwy/ it useful under today’s competitive 
Wi wpy sive conditions to explore in greater de 
Mi 


tail their project areas prior to pre 
liminary planning. Since the basic soil and bedrock 
conditions of any project area have an important 
bearing on the final site selection, feasibility, and 
cost, the engineering geologist is increasingly called 
on to supply geologic information during the re 
search phase 
Until recently most of these geologic investiga 
tions were made for final design and were based 


largely on detailed field exploration. 


Scope of the Study 


There is, however, a more rapid approach by which 
much needed geologic information can be given 


the engineer for preliminary planning, by means of 


ENGINEERING GEOLOGY MAP of NORTHWEST HONDURAS 


n Eveluation of Sc & Bedrock C a 


Fig. 1—Distribution of seven different types of soil 
and bedrock, with their excavation characteristics 


a quick, generalized interpretation of the soil, bed- 
rock, and terrain conditions. An engineering geolo- 
gy study of this type provides: 

* An engineering geology map 

‘ A description of the map units 

"A relative cost evaluation 

Fig. 1 represents an engineering geology map 
for a part of Northwest Honduras, C.A., based on 
published sources and supplemented by on-the- 
ground observations. Descriptions of two of the 
seven units shown on this map are given in Table 
1, and the evaluation of relative cost factors are 
presented in Table 2. 

The map shows the distribution of these seven 
different types of soil and bedrock materials. The 
map legend designates the excavation character- 
istics, ranging from soft to hard. Units 1 and 2 rep 


resent earth excavation materials, Units 3, 4, and 5 
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represent part earth and part rock, and Units 6 and 
7 represent rock excavation. The engineering geo 
logy map thus becomes an excavation map — but 
there are other important features. As shown in 
Table 1, covering Units 1 & 6, each map unit gives 
some significant engineering characteristics. These 
include terrain, excavation conditions, subgrade 
conditions, foundation conditions, construction ma 
terials, stream crossings, erosion and drainage, and 


vegetation. 


Engineering Evaluation 

The type of information given for these two map 
units has proved extremely useful for projects in 
the preliminary planning stage. It also can be used 
in the evaluation of relative costs. The wide range 
in design and construction costs from project to 


project and from one region to another presents 


many complex problems and difficulties, but an 
approach to realistic cost estimates for engineering 
works can be simplified considerably 

This is done by assuming numerical values (rela 
tive cost factors) for each of six out of the eight 
categories of an ecngimecring geology hap unit see 


Table 2). Thus, Unit 1 


terrain, requiring only a minimum of cut and fill 


Alluvium, has fairly level 


for highway, railroad, and airport construction and 
permits more or less unrestricted alignments. It 


consists of loose, unconsolidated material that can 


be excavated easily by hand tools or powel! equip 


ment. If considered only on the basis of terrain and 
excavation conditions, highway construction, for 
example would be less expensive pel mile than 
under other terrain and rock conditions 

Unit 6, Limestone, on the other hand, consists 


of very hard rock, and the terrain is mountainous 





Unit 1 — Alluvium 
(Excluding large marsh and swamp areas) 


Description — On the north coast, mainly beach sand 
with some silt, sea shells, and minor gravel Marshe ind 
SWalhips occur in the depressions some of which ire 
shown by a SC pal ite svmbol covered by a mse jt 
vegetation, and underlain by thick deposits of 
sand, and muck. The inland valleys, river terrace 

a few old lake beds are underlain by interlayered 
tures of sand, silt, and some crave l. 


Ferrain — Fairly level land predominates; some 
undulating areas occur near valley walls, and in 
river terraces 


Excavation Conditions — Earth excavation mainly 


ot the se mate rials are easily re moved by powe! equip 
ment or hand tools above the water table. Excavation 


will stand on slope s of 14o:1 or 2 


1, but deep excava 
tlons may require benches, and vertical sidewalls would 
require shoring to preve nt caving 

Subgrade Conditions — Good to excellent in most po 
tions of the inland valleys that are underlain by 
and gravel; unsatisfactory in marshes and 

where muck and unstable materials occur with 
water table 

Similar to subgrade 


tions: best conditions occur in the inland valley 


Foundation Conditions 


imvestigations required 
Construction Materials 


and some terraces provide the best source of aggre: 


Prin ipal streams and 


but U xploration IS re (jure d to cle termine volume 

tion, and quality most de posits probably require 
processing for recovery. 

Stream Crossings — Many long bridges would | 
(juire d to cross this unit in an east-west direction 
Erosion and Drainage River terraces are ©: 

rapidly eroded, but because of topographic conditi 
most of the unit is fairly resistant, and drains rapidly 
Vegetation— Moderate to sparse in many areas—mainly 


cle pre SSIOTIS and adjace nt to rivers and tream 





OTAaSS brush and some. trees dense, jungle growth in 


TABLE 1 — DESCRIPTIVE LEGENDS 


Unit 6 — Limestone 


Description Massive, hard, relatively thick-bedd 
crystalline limestone, with occasional interbedded sh 
1 conglomerate layer Most bed 
teeply dippins Oe ire everely folded ind tra 
tured. Overburden soil is thin, and bedrock exposure 


I 
ibundant 


indstone trie 


Terrain Very hilly to rugged topographic condition 
predominate with massive oute rops of bedrock very 
common, and many stee Pp ridges and clifl 

Excavation Condition Rock excavation; blasting i 
required for the rapid removal of most of the rock; re 
moval by power equipm nt or hand tools is diffieult 
to impossible Steep to ne irly vertical ex ilion lope 
ire fairly table tunnel require only limited upport 
except in fracture and shear zone 

Subgrade Condition Poor to fair o he thin, ston 
| 


soils which overlay much of the unit 
re idual claves oil ih Corrie rea 


paction difficult 


Foundation Condition Excellent in the bedrock 
in some of the unit concealed underground cavitie 
caverns require detailed subsurface investigation 
Construction Materials — Satistactory for most Cconstru 
tion, but careful control i required in crushin ined 
processing for the recovery of avgregate uch ine cpunar 


ryving for riprap ind masonry 


Stream Cro 


require brid 
Erosion and Drainag 
| 


} 
ind run-off are rapid 


Vevetation er of brush 
mid tree brew ( ( xcept vhere ve 
} 


tion 1 burnt-off | { rubbin difhicult 
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Category 


On the basis of 
earth and part rock, and 


Classification 


Derrain 
Macroreliel 


HoVUTAace 


common in Unit) I 
On a basis of (5 
ind (1) for 
Construction Availability; scarce 
Material abundant (1 


Condition good 


Stre 


~ ) 
) medium { or 


vetation Cle 
Density y 
Relative t beac 


ring and 


moderate 2-3 


Potal tor 


Note These categorie ire not inclu Ve 


those 
factor 
irbitrarily a 


Relative 
Thi 
cost 


cost 


rating scale umes all categories 
factor 


ition of 


can be applied to a 
higl 


ie construction. costs 





Criteria 


TABLE 2 — RELATIVE COST EVALUATION 


(1) for earth 2-3) 


1 


Based on slope analysis slope 5 le ss than 5 are 


and over 25° in ( 


for poor, (2 
medium (2-3 


Based on the number per unit of area; high 
and low 
grubbing on 


and sparse l 


ome engineering works will require addition to or deletion of some of 
hown, Most of the above criteria are obtainable from aerial photos, topographic maps, and published data. 
ipply to the predominant condition, but do not reflect local variations within each map unit 
to be equivalent 
pecific type of construction 


a basis of 


Cost Factor 
Unit 6 
Limestone 


Relative 
Unit 1 
Alluvium 


for part 
rock excavation 
5 nit 6 


-3) for medium 


and 


(1) 


de Tis¢ 


13 21 


a specially designed rating scale of relative 


High relative factors are intended only as an 


cost 








to rugged. Highway alignments are very difficult 


with steep grades, deep cuts and fills, many bridges 
call 


involving subgrade conditions 


and tunnels. Excavation would for blasting 


Phe 


construction materials 


other criteria 


stream crossings, and vege 
tation, also must be considered in making relative 
stimmates 


Table 


criteria 


COSTE ¢ 
sl ngineeri gories and the 
~ shows six ecngimecring categories and the 
relative cost factors to 


needed to assign 


them. By 


adding these factors, a total relative cost 
factor for cach map unit is obtained, which can be 
compared with the total relative cost factor of any 
other map unit. This method permits, by inspec 
thom, it pune k appraisal of relative construction costs 


for the map units 


Additional Features of the Map 


Phe map can be made. still more comprehensive 
by showing directly (or by transparent overlay 
streams and rivers, towns and vil 


roads contours 


lages, railroads, airports, canals, gravel pits and 
rock quarries, and any other topographic features 

When deep subsurface conditions are important 
as for tunnel and other underground construction 
cross sections showing the geologic structure can 
be prepared, provided that sufficient geologic data 


are available 


Limitations of the Map 


Where large land areas are involved, where soil 


and bedrock conditions are complex, where pub 


lished data are inadequate, unreliable, or nonex 
istent, the use of photogeology and other tech 
niques may be necessary to prepare an engineer- 
ing geology study. An on-the-ground reconnaissance 
by the soils engineer and the engineering geologist 
also would be required 

Moreover, a study such as presented here fon 
Northwest Honduras. is by no means intended to 
supplant a detailed field investigation and labora- 
tory testing. These still are required to obtain in 


formation for final design at specific sites 


Summary 


The engineering geology map and study make it 
possible for the engineer to gauge quickly, by in- 
spection, the relative difficulties of design and con 
struction and the relative costs in the various map 


units of his project area. They also permit a quick 


appraisal of relative difficulties that would be en 


countered on various types of engineering work 
within a single map unit. 

For preliminary and general planning purposes 
this approach prov ides a basis tor selection of those 
units that are economically feasible for the require 
ments of a specific project. 

This engineering geology study is, then, a guide 
to excavation, engineering characteristics, and rela- 
tive cost estimates. It also has proved useful as a 
guide tor locating construction materials and for 
selecting sites for underground installations, air- 


ports, highways, and military construction - 
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PRECIPITATION 


Prepared Exclusively for ConsuL TING ENGINEER 





CONSTRUCTION DAY FORECAST LOCATIONS 


PERCENT OF NORMAL 














e/a 


° 
F DEPARTURE FROM NORMAL 


TEMPERATURE 





CONSTRUCTION DAY CRITERIA 


To be considered a construction day on these 
charts, the day’s maximum temperature must be 
more than 38 degrees. There must be less than 
six inches of snow on the ground. There must 
be less than six hours of active precipitation 
during the period between the hours of 7 a.m 
and 5 p.m. There also cannot have been more 


than one inch of rainfall on the preceding day 


JUNE HIGHLIGHTS 


During June, near seasonal construction weather is expected over much of the United States. Although 
the northern portions are likely to be slightly cooler than normal, unusually cold temperatures are 
not anticipated. These cooler than normal readings should be the result. of frequent cloudiness and 
intermittent scattered shower activity, which should tend to lower the daytime high temperature read 
ings. Warmer than normal average temperatures are expected over the western and southern regions of 
the country, Predominantly drier than normal conditions are anticipated to continue in the south 
western quarter of the country as the summertime stormy patterns are steered well to the north 
Southern desert regions and most of, California are expected to continue dry during the month. Im 
portant stormy patterns are expected to develop oft the Pacific Northwest coast in June and move in 
land along the northern borders of the nation through the Rockies, spreading over the Midwest and 
continuing eastward to the Atlantic Coast. Surges of tropical air moving inland from the Gulf of 
Mexico should trigger frequent: shower activity in the Midwest, causing much above normal moisture 
throughout the central and lower Great Plains. As the stormy patterns move toward the Atlantic, a 
concentration of above normal moisture is expected from the Mississippi River Basin eastward. As a 
whole, construction weather looks favorable over the nation during June. The number of favorable 


construction days will be below normal only in the areas receiving much above normal moisture 


TEAR OUT ALONG PERFORATION CONSULTING ENGINEER 


These forecasts are prepared by Irving P. Krick Associates, Inc., the world’s 


oldest and largest weather engineering firm. The forecasts are based on methods 





developed by this group at California Institute of Technology prior to World 
War Il. After the War, the methods wer adapted to high speed electronic: 
computing machines to shorten the time required to solve the complex problems 
of the atmosphere. Ultra-long range forecasts, up to a year or more in advance 
are now available. Information on other Krick weather services is available by 


writing to the home office of the firm at 460 South Broadway, Denver, Colorado 
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LOCATIONS 1} 2/)/3 14) 5)] 6/7) 8 | 9} 19] 11] 12] 13] 14] 15 
HIGHEST 30 | 30 |30 | 30 | 30 | 30 | 30 |30|30 |30 |30/30 | 30/30 |30 
LOWEST 25/28/29 |27 |29 |26 | 28 |24 2427 [27/27 |24/26 |23 
AVERAGE 28 |29 |30 29/30/28 |29|27\27 | 29/28) 28/27 |28/26 
ESTIMATE 28 |29 | 30 |29 | 30/28 |29 27 |25 |29 |28/28 |26 |28 | 24 




































































These estimated construction days tor key cities in the United States should be interpreted as ai 
average of estimated conditions over the forecast area. To obtain the best results, the forecast 
number of construction days should be compared with the temperature and precipitation anomials 
maps and the timing estimates to determine the probable number of construction days in your 
locality. The forecast construction days are based on average construction day requirements a 


defined under “Construction Day Criteria,” and should be adjusted for individual operation 





JULY AVERAGE AND RANGE* 





LOCATIONS | 1] 2} 3/4] 5] 61/7] 8] 9} 10] 11] 12] 13] 14] 15 
HIGHEST SI SI {Sl [Sl [Sl | Sl | Sl | St | Sl | St [3t | 30/31 |3l | 30 
LOWEST 30 |29/31 |30)29/27| 29/28 |23|28 | 26) 26/21 |24/26 
AVERAGE 3031 |31 [30/31 |29|30|/30|28/30|29|28|28|2¢|29 
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AUGUST AVERAGE AND RANGE* 


— — 


LOCATIONS 11213; 4)]5)] 6177] 87] 9 | 7] 0 12/13} 14 15 














HIGHEST St 1 St 1 St 1St 1S |3| 31/31 | 31 |31 |30 SI 30/3! 3 
LOWEST 27 \29\29\28 30|27 27 126 |\26|26 |26|27 | 26/27 20 
AVERAGE 30/31 {31 |30 




















|S! 30 |30 | 29| 28/30/29/30 |29/28 |27 
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WASHINGTON treba 
? 
SNC 

OREGON TEMPERATURE 
WA 

Look for weather conditions to range near normal in the Pacific Northwest during June. ‘ 

Theatening, showery weather is expected) in coastal areas during the first few days of the COL 


month. Showers indicated around the 6th are likely to effect mainly Canadian border areas. 
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WYOMING 





TEMPERATURE 














Phe showery periods indicated during the last 15 days of the month are expected to be more 
regular in occurrence over the northern Rockies. Near to slightly below normal average tem 


peratures are anticipated, with the northeastern sectors likely to have the lowest readings. 













PRECIPITATION 
DAY OF MONTH 


CALIFORNIA 








NEVADA 





TEMPERATURE 








A much drier than normal month is on tap for California and Nevada. The indicated showery 
periods can be expected to concentrate principally in the Sierras and Nevada, and even ovei 


these areas the result primarily will be threatening cloudy skies and widely scattered showers 





















ARIZONA - UTAH PRECIPITATION 














NEW MEXICO TEMPERATURE E Pee 











Southern regions of this four state area are expected to have much below normal precipitation, 
with many desert sectors likely to receive no measurable raintall. The periodic showers  indi- 


cated during the last 15 days of the month can be expected to concentrate mainly over Utah. 
DAY OF MONTH 10 20 


TEMPERATURE 
Slightly cooler than normal average temperatures are anticipated for this area. Minnesota 











MINNESOTA 


















N. & S. DAKOTA 




















and eastern sectors of the Dakotas should be predominantly cool just prior to midmonth. The 


heaviest rainfall, as compared to normal, is likely to occur in southern portions of the region 















NEBRASKA PRECIPITATION _— 2 1 | 








IOWA - MISSOURI TEMPERATURE 














Look for cloudy and intermittent showery weather in this region during the stormy intervals 
indicated between the 3rd and the LOth of the month. The showers shown on the timing bai 


for a day or two around the 25th should concentrate mainly over the northern half of the area. 


PRECIPITATION [iD 
DAY OF MONTH 


TEMPERATURE 











WISCONSIN 
MICHIGAN -INDIANA 
ILLINOIS - OHIO 























In general, near to slightly above normal rainfall with slightly cooler than normal average tem- 
peratures are in prospect for the Great Lakes region during June. A prolonged interval of stormy 


weather is expected between the 2nd and the 6th of the month. 
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[IGNIFICANT WEATHER EVENTS 


















































































The timing bars below are intended to indicate periods of important gener: 
RAIN a - , ( ( Cale pe OCS ¢ p' l Venera 
storminess and important departure from temperature normals in’ areas 
SNOW WZ ce = 
ZZ, indicated. They are highly accurate over the area indicated, but are too 
WARM general to pinpoint small local storminess or showers. Allow one day on 
SOLD i os either side of indicated storm or extreme temperature periods for general 
planning. Combination rain or snow shading indicates either one or both 
DEL. - MD. preciritaTiOn [i [iia = -_ = 
WEST VIRGINIA = : L 
NEW JERSEY TEMPERATURE Ze 
This region can antic ipate slightly cooler and wetter than normal weather during June, with the 
southern portions receiving the heavier amounts of pre« ipitation as compared to normal. The 
intervals of the 6th through the 9th and Sth through the 20th should bring important rainfall 
PENNSYLVANIA preciiTaTiOn [a = = = 
New YORK ewe EE 
Look for cooler and wetter than normal weather over Pennsylvania and New York. The heavie 
rainfall totals as compared to normal are likely to occur in southern sectors. No major hot spells 
are anticipated, but relatively warm weather is expected during the indicated warm periods. 
MAINE - MASS. a I 
CONN. - VT. 





NEW HAMPSHIRE 
RHODE ISLAND 











26 


a 





TEMPERATURE 


i a 


Import uit 








Cooler than normal temperatures are in prospect for the New England states during Jun 
the 6th through the 9th the 18th the 20th 


rainfall; in the other stormy periods the precipitation will be mostly intermittent showers 


tervals of and through should bring 



































































TEXAS . OKLAHOMA MeLeeaeeanon en. a g 
ARKANSAS DAY OF MONTH 1 5 10 Ss 20 25 0 
No unusually hot weather is anticipated. However the last half of the month could be quite 
mild in southwestern sectors Important moisture Is expected over the area between the 9th 
and the 12th, with the stormy periods thereafter bringing mostly intermittent showery weather 
MISSISSIPPI PRECIPITATION a = a 
GEORGIA - FLORIDA TEMPERATURE TS = = 2 a ; | 




















Near normal rainfall: accompanied by slightly warmer than normal average 


te rape ratures 


} 





























the weather outlook over the lower South. Look tor quite a neral storminess between the 4th 
and the Sth, and around the ISth, with northern sectors receiving the heavier amount 
TENN. - KENTUCKY dvseithtendih i a || a al 
N. & S. CAROLINA TEMPERATURE 
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southern half or che 


a much wetter than normal month in this 


June should be rea stormines 


‘ pected follow 


ing midmonth should concentrate mainly in the region. Quite stormy condi 


tions could prevail east of the Appalachians during the period just prior to the LOth 
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CONSTANT 
VOLUME 
UNDER ALL 
CONDITIONS 


EXCLUSIVE 
FEATURE 
ASSURES 
The new Thermotank Con-Vol Unit delivers constant air volume over a 
PRECISION wide range of varying inlet pressures. Instant response and positive 
CONTROL valve closure are obtained due to the complete absence of linkage or 


complicated operating mechanism. Both the hot and the cold valves are 
OF Al R regulated by the flow controller as conditions demand. An access door 


VO LU M FE AN D permits inspection of all moving parts and easy removal of valves and 


controls. For more information on Con-Vol equipped units ask your 


TEM PERATU R a Thermotank-Agitair representative or write direct to Air Devices Inc. 





(ammet'$ Fa 





high velocity units * punkah louvers 
air diffusers « filters * exhausters 
registers and grilles 


Sold exclusively by representatives for 


AIR DEVICES INC. ¢ 185 MADISON AVENUE, NEW YORK 16, N.Y. 
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ASBESTOS- 
CEMENT 
PRESSURE PIPE | 


its bore stays clean year after year 













“KeM”’ Asbestos-Cement Pressure Pipe is as 

modern as the Jet Age in which we live. 
This tax-saver sends maintenance costs 
tumbling. 


The bore remains smooth and clean... no 
clogging and no rusty discoloration of water 

. and pumping costs remain low. Being made 
of tough, high-tensile-strength asbestos fibers 
and portland cement, “K&M”’ Asbestos-Cement 





Pressure Pipe is practically indestructible. Won't 


The finest coupling in the industry! Exclusive patented “K&M" corrode or tuberculate. And, it’s completely ~ 
FLUID-TITE Coupling connects in two easy steps. Seals tight and = « 2 ; 

stays tight ...no matter how high the pressure climbs. Sealing immune to electrolysis. Joints are permanently, 

ring are self-energizing. No cumbersome coupling puller is © . ° 

required. And, a 5° deflection per coupling if you need it. automatically root-tight and water-tight. 
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for uninterrupted, trouble-free service 


“K&M” Asbestos-Cement Pressure Pipe is a 
thrifty pipe. Its low initial cost is often your 
last cost. Its lightweight reduces shipping and 
handling costs. 


This thrift carries over into installation. You 
can install “K&M”’ Asbestos-Cement Pressure 
Pipe in practically all kinds of weather and soil 
conditions . . . with unskilled labor . . . and 
without heavy machinery. In fact, you can lay 
more pipe per hour than you ’ve ever done before. 


What makes “K&M” Asbestos-Cement Pressure 


Pipe so special? Eighty-five years of asbestos 
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engineering by one of America’s pioneers in 


asbestos products. Put this wealth of experience 





to work for you. Write to us today. 





BEST IN ASBESTOS 


KEASBEY & MATTISON 


COMPANY «+© AMBLER ¢ PENNSYLVANIA 




















A NEW WRINKLE 
IN NETWORK DESIGN 








Diagram illustrates savings in 
space of new design as 
compared with older type 
network transformer. 


= > 
3 
Moloney Subway or Vault-Type Network Transformers tl 
with corrugated tanks are strong, rugged units developed by 


Moloney to answer some of the problems associated with the use of network transformers. 


These units are built to conform to the EEI-NEMA Standards for Network Transformers 


or to conform to Customers specifications. 


Moloney Network Transformers offer your system the performance, dependability 
and trouble-free service expected of all Moloney products .. . 
Specify Moloney Transformers for Quality ... All Along The Line. 


MeEse-13 


MOLONEY ELECTRIC COMPANY 





SALES OFFICES IN ALL PRINCIPAL CITIES @ FACTORIES AT ST. LOUIS 20, MO. AND TORONTO, ONT., CANADA 
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REAL TANK 
CORRUGATIONS 



































INCREASED 
MECHANICAL STRENGTH 


RUGGED CORE-AND-COIL UNIT 














~ UNDERCOATING OF TANK BASE 
SEALED AGAINST MOISTURE AND LOWER TANK WALLS 
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Russia has watched our nuclear power program 
with intense interest, and we would be wise to 
observe Russia's program with equal care. 

Soviet 


began in 1955. This program has been regarded 


The present nuclear power program 


as primarily a research and developmental en 
deavor, and it has advanced methodically. The 
first nuclear power plants are located in the in 
dustrial areas of European Russia where power 
consumption is rising rapidly and generating costs 
are high, as is evident from a comparison of gen 
erating costs in) various regions of the Soviet 
Union based on the assumption that one ruble 
is equal to 25 cents. 


Region Fuel Generating Cost 


cents/kwh 


Moscow Coal 2 to 2.5 


Moscow Peat 2.5 to 3 
Urals (industrial) Lignite 2 
Siberia Coal | to 2 


The Moscow industrial area accounts for nearly 
one fifth of total Soviet industrial production but 
lacks a sound fuel and power base. Although much 
of Moscow's electrical energy will come from ihe 
Volga hydroelectric development via high tension 
lines, its future increase in power requirements 
will have to be met by nuclear power stations. 
The same situation applies to Leningrad, which 
runs 90 percent of its industry on imported fuel. 
The present plan, providing for a total of five 
nuclear power stations, will include two with 
capacities between 400 and 500 Mw near Lenin 
grad, two near Sverdlovsk in the Urals, and one 
near Voronezh. 

The Soviet program covers three major power 


reactor systems, and their relative merits will pro- 


We NH EY A Bd BBA NA EAST N ASS Bm 


Atoms in Action 


JOHN F. LEE 
Broughton Professor and Head 
Department of Mechanical Engineering 
North Carolina State College 


Russia’s Nuclear Power Program 


vide a basis upon which the next Five Year Plan 
(1961-1965) will be drafted. 

‘ A pressurized water reactor of 200-Mw gross 
capacity, operating on natural and enriched 
uranium oxide clad in zirconium. Prof. |. \ 
Kurchatov was responsible for the design. 

{ A graphite-moderated, water-cooled reactor using 
slightly enriched uranium fuel elements, with a 
gross generating capacity of 100 to 200 Mw. This 
unit, designed under the supervision of Prof. D. 
Blokhinstev, is based on the 5000-kw pilot plant 
of the Academy of Sciences of the USSR. 


"A heavy water-moderated, carbon dioxide-cooled, 


200-Mw reactor, using enriched uranium for fuel 


Considerations of efficiency parameters have 


led Soviet designers to propose the following var 
iants of the first two types or reactors: 
Project { 


Electrical output (gross), Mw 420 
Electrical output (net), Mw 390 
Operating time per year, hours 7500 
Fuel charge per reactor, tons 40 
Enrichment average, percent | to 2 
Burn-up equivalent, Mw/day/ton 3500 
Pressure of coolant at outlet, atm 100 
Temperature of coolant at outlet, °C 275 
Steam pressure in secondary loop, 

before turbine, atm 30 
Steam temperature in secondary loop, 

before turbine, °C 330 500** 


*Steam ** Superheated 


by 


Project I reactor is cooled and moderated 
ordinary water. It has two loops—a primary loop 
located in the reactor where water is heated, and 
a secondary loop in which the heated water is used 


to generate steam. This reactor will operate three 


70,000-kw turbines. It is estimated that it will have 


a conversion factor of fuel of about 0.8, based on 
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“Profit-squeeze puts new 
emphasis on efficiency” 


Efficient, dependable Jeffrey equipment is a 
valuable antidote for rising costs in coal prepa- 
ration and utilization. It does important jobs 
better, faster...contributes to lower operating 
costs and lower maintenance costs. 

Engineering firms assigned the responsibility 
for planning and constructing new industrial 
facilities select Jeffrey equipment as a means of 
easing the profit-squeeze. It pays to team up 
with a top-flight engineering company; they are 
familiar with Jeffrey products and their use. 

For specific information regarding any of these 
products, get in touch with The Jeffrey Manu- 
facturing Company, 822 North Fourth Street, 
Columbus 16, Ohio. 


oe 


Crushers: Jeffrey offers a type and size for every sizing require 
ment. This is a 30° x 60” single roll crusher of the type specified 
for coal preparation plants 


Permaseal Idlers: Give extra-long service on the toughest jobs 
with a minimum of maintenance. Double -diaphragm seals make 
certain grease can't get out to foul conveyor belts; dirt can't get 
in to damage bearings 


Baum Jigs: Provide a low-cost means of 
cleaning coal, separating fine and coarse sizes 
simultaneously, and recovering above 99.5% 
of the coal of a specified quality. Jeffrey air- 
operated jigs give exceptionally high capacity 
per unit of area, often ten times that of con- 
ventional plunger type jigs 


CONVEYING * PROCESSING + MINING EQUIPMENT...TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 
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This Catalog offer 
repeated for those 
who have not yet 


ordered a copy 


HERE’S 
HELP 





for Consulting Engineers 
who specify liquid pumps 


WHEN YOU'RE PLANNING PROJECTS that require liquid 
pumps, you'll find this American-Marsh Catalog easy- 


to-use and helpful 


IT INCLUDES PERFORMANCE CURVES, dimensions and 
Spec ifications, choices of materials, and cutaway views 
of construction details. ‘‘ How to Select’’ suggestions for 


a wide variety of top-quality fluid pumps are also helpful 


ON PROJECTS INVOLVING centrifugal, turbine, steam or 
power pumps for air-conditioning, heating, processing 
and building service, American-Marsh can meet a wide 
range of requirements. Often, pumps specifically fitted 
to the job deliver longer, lower-cost service and greatest 


satisfaction to your clients 


WRITE FOR YOUR COPY of this Catalog now, or call 
your nearest A-M Representative. As a qualified pump 
specialist, he's willing and able to assist in solving 


common or unusual pump problems 





Bulletins like these, contained in the Catalog, cover a wide range 
of pumps for testing, processing, boiler feed, and other applica- 
tions. For copy of complete Catalog, please write on your letterhead. 






AMERICAN-MARSH PUMPS 


BATTLE CREEK MICHIGAN 
Pumps and Pumps only Since 1873 


CENTRIFUGAL TURBINE, STEAM AND POWER PUMPS FOR 


TESTING, PROCESSING, BOILER FEED, ETC 
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thermal neutrons. At present, great hopes seem 
to be attached to pressurized water reactors work- 
ing with natural and enriched uranium. Among 
their advantages are compactness, simplicity of 
design, and good utilization of fuel. The processing 
of spent fuel will yield plutonium in sufficient 
quantity to enrich the next charge. Uranium-235 
will be needed only for the first charge. 

The Project IL reactor is graphite-moderated and 
water-cooled, and its prototype is the USSR Acad- 
emy of Sciences experimental reactor. The reactor 
heat is used to generate superheated steam in 
the secondary loop. This type of reactor has 
received widespread publicity, but the Russians 
admit the operating costs are high and the thermal 
efficiency only 17 percent. 

The fate of the third type, the heavy water- 
moderated gas-cooled reactor, has for some time 
been obscure. However, an article by an engineer 
name Yermakov, the head of the Soviet nuclear 
Ministerial 
publication “Electric Power Stations,” stated that 


construction program, in the Soviet 


a nuclear power station with a heterogeneous 
reactor moderated by heavy water was also under 
construction (probably the plant near Voronezh ). 
Initially, the cost of heavy water was an un- 
favorable factor with this kind of reactor, but 
since heavy water requirements have been reduced, 
this system may well prove to have economic ad- 
vantages. The system gives Soviet constructors 
experience with gas-cooled reactors, and with the 
temperature of the carbon dioxide already said 
to be 500 C at the reactor outlet, it is likely further 
improvements can be realized. Moreover, the 
USSR is building new heavy water plants, and 
Czechoslovakia is planning one by 1960. 


Experimental Pilot Plants 


The preceding types of reactors are intended _ to 
provide data for the study of the cost of the fuel 
factor in the total generating costs of nuclear power 
stations. In addition, four smaller experimental 
pilot plants of between 50,000 and 70,000 kw are 
planned. These will be grouped in an experimental 
center, which is being organized by the Ministry 
of Power Stations and the Power Institute of the 
USSR Academy of Sciences. The first of these 
small plants will generate steam directly in the 
reactor. After superheating, the steam, at a pres- 
sure of 30 atmospheres, will drive a 70,000-kw 
turbine. This plant will be used to study water 
content of steam and the use of radioactive steam. 

The second of the small pilot plants is graphite 
moderated and sodium cooled. The use of sodium 
coolant will raise the steam pressure and tempera- 
ture without raising pressure in the reactor itself. 
The steam pressure in this type will be 100 atmos- 
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new from WICKES 


a new 75,000 Ib. 

per hour capacity 

shop-assembled 
natural 

circulation 

boiler 













*75,000 Ibs. per hour present 
capacity. 

80,000 Ibs. per hour future ca- 
pacity with economizer 





Wickes Type A units are of simple design, ruggedly Save on 


constructed and adaptable to a variety of operating : 
” e First Cost 
conditions and may be Oil or Gas Fired. 
¢ Operating Expense 
All units are shipped completely shop-assembled in- 
; e Space 
cluding superheater fuel burning equipment, safety 
and combustion controls, forced draft fan and drive, e Delivery Time 


soot blowers and feedwater regulator. e Installation Time 








For more detailed information on Wickes Type-A steam boilers, write WICKEs 
for our catalog 56-1. Bulletin 55-1 covers the complete line of Wickes t A 
Products and Facilities. ‘Ype. 


WICKES BOILER CO., SAGINAW 16, MICHIGAN 
DIVISION OF THE WICKES CORPORATION 


RECOGNIZED QUALITY SINCE 1854 + SALES OFFICES: Boston * Chicago * Cleveland * Dallas « Denver * Detroit 
* Houston ¢ Indianapolis * Los Angeles * Memphis * Milwaukee * New York City * New Orleans © Portland, Ore. 
* Saginaw ¢ San Francisco * Springfield, Ill. * Tulsa. 








JUNE 1959 











132 CONSULTING ENGINEER 










PROPELLAIR" 


=| pheres and the temperature about 500 C. It has 
Ventilating a triple loop with an alloy of sodium and potassium 
Equipment 





in the intermediate loop to prevent contact between 
radioactive sodium in the first loop and steam in 
the third loop. Thermal rating of this plant. is 
between 150,000 and 180,000 kw, and the electric 
power rating is 50,000 kw. This reactor will provide 
data for the study of neutron characteristics of the 
graphite reactor with sodium coolant. 

One plant will have a breeder reactor (U-238 - 
Pu-239) with an electrical output of 50,000 kw. 
The primary loop will use sodium, heated in the 
reactor from 290 to 485 C, with the sodium trans- 
ferring heat to an alloy of sodium and potassium 
heated to 450 C. Steam is obtained at 30 atmos- 
pheres and 400 C. This reactor is to be used for 
the study of operating costs. 

The last type in this Russian pilot plant  pro- 
gram is a heavy water homogeneous reactor with 
fuel in the form of uranium salts in solution or 
in suspension in heavy water. Its thermal rating 
will be 25,000 to 35,000 kw. 

Soviet engineers attach particularly high hopes 
to the use of superheated steam (Project IL). The 
uranium-graphite combination of thermal neutrons 
and water coolant is considered a suitable design 
for high capacity power stations operating on 
superheated steam. Higher steam temperatures 
and pressures result in an efficiency of 35 to 38 per- 
cent as compared with 15 to 17 percent for the 


existing power station, The decision to use super- 





Cutaway shows 
design features of 
the Sky-Blast 


heated steam had been made after it was  es- 
tablished that the steam superheated in the reactor 
has a permissible activity tolerance. Provided the 


Free-Flow SKY-BLAST® salt content of the superheated steam does not 


exceed 0.05 mg/kg, the radioactivity at the surface 


Roof Ve ntilators are of the steam loop of the reactor and the turbine due 
to precipitating radioactive substances is far be- 

WEA THERPROOF! low the permissible level. Furthermore, the con- 

: - centration of radioactive aerosols in the turbine 
Even if the rain comes down in buckets, there’s no need for 


weather covers on SKy-BLastT roof ventilators. In operation, 
the powerful airstream keeps out snow, rain and sleet. At 


room does not exceed the normal dose even with 


maximum assumed leakage of water and steam. 


rest, butterfly dampers form a water-tight seal, won’t leak a Nuclear power capacity to be installed in’ the 
drop. With no interfering covers, more air is moved at less USSR before 1961 is planned to be between 2000 
cost. Fumes are thrown high in the air to prevent re-entry and 2500 Mw. This will be in large capacity sta- 


into the building and to eliminate roof maintenance prob- 
lems created by other types of ventilators. Wind velocity or 
direction can’t affect performance. Heavy gage steel sur- 


tions of 400, 600, or even SOO Mw, tor Russia has 
decided to proceed immediately with the large- 


faces are hot-dip galvanized for real sou’ wester protection. scale power station program without W aiting tor 
With patented, non-clogging rainshed, low wind guard, rug- | the development of more efficient enriched-fuel 
ged base and condensate drain, it’s always fair weather be- | systems. With the Soviet demand for electrical 


neath a Sky-BLast. Wind tunnel proven ratings to 78,000 


cfm. Send for bulletin 680—CE power growing at an enormous rate it is not im- 


portant if the present stations are technically 


pPREPELLAIR- outdated in 20 years, as long as they still can be 


run economically. With the improvement of steam 
Div. of Robbins & Myers, Inc., Springfield, Ohi “de . : 
sedpiaiinaiaes ! parameters and slightly enriched fuel systems they 


(y aay, a3 es ee a may be equally as attractive as the ‘more com- 
ge) | “Go ~{ 7 JS i i aa 


plicated designs. 


oR SKY-BLAST® TUBEAXIAL EXTENDED BELT 
CONNECTED ROOF VENTILATOR and VANEBAXIAL SHarT DRIVEN coouars 


MOVING AIR IS OUR BUSINESS” 
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Coordinating “umpteen” 
Dealing with a multitude of suppliers means endless conference hours diffe rent 


coordinating equipment designs, delivery schedules, erection services. 
It means many phone calls, telegrams, voluminous correspondence. - 

Here’s an easy, efficient way to get most of the equipment for your Sul lers 
project — pumps, motors, control, condensers, blowers, generators, etc pp 
One call and your A-C representative goes to work with an Allis-Chal- 
mers Industry Application section. ~ 

From this group comes coordinated product engineering — specifi- 1S e& QO Stly 
cally developed to match a broad line of A-C products to your require- e 
ments. The results: savings in time, savings in cost, coordinated delivery 
scheduling, and assurance of “teamed” equipment backed by continuing 
field service. 


Find out more about coordination from your A-C representative or 
write Allis-Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS > a 


Product Scope: Electrical Generation, Transmission, Distribution and Utilization Equipment; Nuclear Power Equipment; Heat Transfer Equip 


ment; Mechanical Power Transmission Products; Gas and Liquid Handling Equipment; Water Conditioning Equipment; Screening, Grinding, Crush 
ing, Washing and Pyro-Processing Equipment; Food and Chemical Processing Equipment; Construction Machinery; and Material Handling Equipment 
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for specify 


fives basic 
fire 
protection 


requirements! 


NEW! ALLENCO HOZEGARD 
WITH FOUL-PROOF DOOR RACK! 


Rack swings full 180 , never fouls hose 
line. Now, when seconds count, there’s no delay in 
fire-fighting ... user just grabs the hose and runs! The 
hose is racked on the cabinet door that swings out 180°. 
The foul-proof half-circle racks mean the hose can't snag 
when it’s needed most. The new Allenco Hozegard cab- 
inet, when specified with exclusive Hose Clip, is the first 
fire hose cabinet to be completely Underwriters’ listed! 
Each Hozegard installation saves 25% to 30% by elimi- 
nating the expensive pin-type rack and the time to install 
the hose on it. Choose Allenco Hozegard cabinets with 
or without extinguishers and with Fire Department valve 
when desired. There are sizes and styles to fill most 
requirements. All have steel cabinet with frame welded 
to body and hold up to 100 feet of 144” linen hose. 





SPECIFY ALLENCO.,. QUALITY FIRE PROTECTION SINCE 1887 e STANDPIPE EQUIPMENT © EXTINGUISHERS © HOSE ¢ REELS ¢ FIRE DEPARTMENT CONNECTIONS 








rit lal Lad 
t Sections of Na 
Digest of Pertinen and Examples 


Codes (N.F.P A.) with Drawings 


Ve non-sprinkler fire protection 





LLENCO Since 1887 


WRITE TODAY FOR THIS VALUABLE FREE basic requirements for: Standpipe System; Hose Sta 

BOOKLET! The W. D. Allen Manufacturing Company tions; Extinguishers; Exterior Centers. Prepared in 

is anxious to help you provide adequate and dependable onvenient file size, the check book includes “coupon 

fire protection. The new Allenco FIRE CHECK BOOK is specifications’ forms which simplify and speed spec- 

designed as a handy reference for your use in the se- ting. Send for your free copy today; use the handy 
lection and installation of such equipment. It shows the coupon below. 


W } Aller 
Free swinging door rack Exclusive hose clip makes Tamper-proof glass latch Dept. CE 6 
means foul-proof with- cabinet semi-automatic— shield is scored for safe, 650 Sout 
drawal and ready aiming perfect for one-man oper easy breaking in emer- ; 
Gentlemen: 
at fire. ation. gency. 
Please send me a free copy of the new Allenco 


FIRE CHECK BOOK. 


PLEASE PRINT 


w.D. ALLEN 
Manufacturing Co. 


650 South 25th Avenue, Bellwood, Illinois 





eer ee 


Mr. C. H. Darby, Mr. O. J. Porter and Mr. W. F. Leivonen, Jr. discuss a problem involving the Burr Oak Avenue bridge on the Illinois Toll Highway. 


Typical composite welded girder twin bridges carrying 8 lanes of Interstate Highway traffic over wide street in Salt Lake City. 





Bronson Road overpass on Connecticut Turnpike. Steel can be welded, flame-cut, riveted, bolted. 


It's versatile and available. 


Winning a coveted War Department award. Presented to Mr. O. J. Porter for discovery of a new 
method of compaction and stabilization of subgrades enabling airfield runways to be built to support 


very heavy airplanes. 


50 steel bridges now being designed 


for Salt Lake City Interstate Highway 


by Porter, Urquhart, McCreary & O’Brien, Consulting Engineers. 


Steel bridges for some of the important highways in 
the country have been designed by the firm of Porter, 
Urquhart, McCreary & O’Brien. These include bridges 
on the New Jersey, Ohio, Connecticut, New Jersey 
Garden State and Illinois Toll Roads. Their big job 
at present covers seven miles of the Utah Interstate 
Highway which cuts through Salt Lake City and 
includes 50 steel bridges of composite welded girder 
construction. The highway will provide six and eight 
lanes of traffic, but allows space for eight and twelve 
lanes, eventually. 


Steel goes up in hours! 


According to Mr. O. J. Porter, Managing Partner, a 
large proportion of the firm’s present work is in high- 
way construction, including viaducts and overpasses. 
Both minimum cost and speed in opening the way to 
traffic are important considerations. Due to the ease 
of transporting fabricated short steel spans to urban 
bridge sites, erection is accomplished in a matter of 
hours, minimizing detours and tie-ups in traffic. Traffic 
hazards are substantially reduced by eliminating false- 
work. Furthermore, headroom may be increased in 
tight places through steel’s high tensional strength 
qualities. 


Steel adds beauty. By using steel, designs may be 
executed which actually add to the beauty and dignity 
of an urban neighborhood. This is an important con 
sideration which should always be kept in mind. 


Steel reduces costs. Frequently, the lighter con 
struction possible with steel, reduced foundation costs 
and faster erection saves labor. New, tougher, high- 
strength and alloy steels provide greater strength 
with less bulk. 

Increased facilities. There is an ever-expanding 
demand for steel because of its many advantayes in 
the fast-growing market for bridge construction. The 
steel industry has had the foresight to grow with this 
vigorous market through greatly expanded facilities 
for manufacture of structural shapes and plates. You 
can confidently design in steel—the material you know 
best, the material that offers most—knowing it will 
be available. 


USS ts a registered trademark 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 

Tennessee Coal & iron — Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 





THESE NEW IDEAS 
HAVE COME FROM 


DESIGNERS | 


AND 
BUILDERS 


MODERN ° 
cunmnr Som ~ohermege 


FOR 


Illinois Water Treatment Co. was incor- 
porated over 20 years ago to use the 
newly-discovered resins in the develop- 
ment of ionXchangers 


1942 By this time, IWT had already 


built more than 50 successful multi-bed ion- 
Xchangers (some of which are still in use 
today ). 


1943 IWT brought 


ionXchange with the introduction of auto- 


“automation” to 


matic 1onXchangers, some of which were very 
large. (Some of these are still operating to- 


day, also.) 


1947 This was also the year when IWT 
brought out the first large (400 gpm) ion- 
Xchanger for silica removal 


1949 IWT built the first commercial 
Mixed Bed ionXchanger 
(U.S. Patents 2605084 2771424 


1954 A huge 5,000 gpm fully-automatic 
mixed-bed ionXchanger was designed and 
built by IWT to remove silica from make-up 
boilers. This plant 


BILLION 


water for high-pressure 
has now de-ionized over SIX 
pounds of water. 


1957 IWT introduced ‘‘Counterflow,” 
the first really new idea in multi-bed ion- 
Xchangers since the introduction of silica- 


removal techniques. (Patent pending.) 


THIS EXPERIENCE 
CAN MEAN A LOT TO YOU 


These ideas, and other IWT develop- 
ments, can mean reduced costs, improved 
operations, and greater efficiency in your 
plant. Check with your IWT representa- 
tive. 


ILLINOIS WATER TREATMENT CO. 
840 CEDAR ST., ROCKFORD, ILLINOIS 
NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y 
CANADIAN DIST.: Pumps & Softeners, Ltd., London, Ont. 





Field Notes 


MARJORIE ODEN 


Eastern Editor 


CONSULTING ENGINEERS should view 
a new report, “Expanding Private 
World Eco- 


with mixed emo- 


Investment for Free 
nomic Growth. 
tions. But above all, they should 


lose no time in studying a copy. 


Important to Consultants 

Prepared at specific request of the 
Department of State, this report 
could lead to the consulting engi- 
neer getting tax deferment on for- 
retained by 


gn projects being 


the government to do feasibility 


studies, and at long last getting 
help from American embassies in 
learning about forthcoming proj- 
ects before it is too late. 

This report also could mean that 
it would become a matter of policy 
not to have consulting engineers 
as prime contractors on foreign 
projects — both public and_ private 
ly financed. And it stresses the ad- 
vantages of the “package deal.” 

Right now, this brochure is be 
ing studied closely by the Depart- 
ments of State and Commerce with 
Douglas 
State 


Henry 


the idea, according to C. 
Dillon, 
for Mconomic 
C. Kearns 


Commerce, of determining which 


Secretary of 
Affairs, and 
\ssistant Secretary of 


Under 


of the recommendations should be 
adopted. Since little legislation (ex- 
cept for a number of income. tax 
revisions) would be involved, the 
only way for the consultant to fol- 
low the progress of the ideas is to 
lose no time in presenting his case 
to the proper persons. 

Another strong advocate of the 
Hale 


report is Congressman D. 


























Boggs (D-La.), who told the Wash- 
ington Post and Times Herald he 
hoped the report would “not. suf- 
fer the fate of 


tion studies and 


other Administra- 
reports of the 
past.” Boggs has sponsored a_ bill 
providing some of the basis legis- 
lation necessary for the implemen- 
tation of the report —a bill to give 
tax advantages to Foreign Business 


( orporations. 


Favors Private Enterprise 

One of the most uncomprising ad- 
vocates of private enterprise to 
Wash- 


ington in some time, the brochure 


come out of Bureaucratic 
begins by pointing out that 
most of our great economic assets 
nation 


as a capital, know-how, 


and resourcefulness — are in pri- 


vate hands and have not been 
brought adequately to bear on the 
problems of the newly developed 
countries.” 

And, “Our approach reflects a 
policy and administrative preter 
ence for those measures which will 
release and stimulate as much pri- 
vate activity as possible with a 


minimum of government interfer- 
ence in the free play of private de- 
cisions. We feel that business will 
do more, and do a_ better job, to 
the extent that it does not have to 
seek government approval or ne- 
gotiate for government. assistance 
before going ahead on its own.” 
It also points out (with a note 
of caution to select personnel for 
foreign work carefully) that “One 
of the chief virtues of this aspect 
of private investment is the natural, 
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WHY BUY 
VENTILATED BUS DUCT 
WHEN — 


Square D TOTALLY ENCLOSED Duct’ 


mounts in any position without de-rating 








—and costs no more ‘ag 


r 








*( low impedance) 


Here’s Why Square D’s 


Square D totally enclosed low-impedance bus EXCLUSIVE Design 
duct mounts in any position without de-rating, be- makes ventilation unnecessary 
cause it doesn’t need ventilation. Moreover, you soup 
can have all the advantages of totally enclosed duct INSULATING MARTERE cry 
without the price penalty of a ‘‘special,’’ because — 
all Square D low-impedance bus duct is totally en- = 
closed. Square D feed-in duct has no ventilation 
holes, is protected from physical damage and dust 
accumulation. It’s smaller than ventilated duct by The entire space within the duct and be- 
as much as 50%. Doesn't it make sense, when buy- tween the bus bars is filled with a solid 
é j = ‘ . y insulating material which conducts the 
ing low-impedance duct, to specify a product that heat to the surface. There are no dead air 


meets every one of your requirements? Square D spaces inside the duct. Square D totally 
enclosed low-impedance duct is listed 
with Underwriters’ Laboratories and 
—why settle for less? meets U/L requirements for temperature 
rise in any mounting position. 








‘= 











T 








totally enclosed low-impedance duct costs no more 


= 
ECaM HEAVY INDUSTRY ELECTRICAL EQUIPMENT..|;NOW A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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informal, and day-to-day manner 
in which it achieves secondary 
benefits in the normal course ot 


Now. a the only a \3 ( business. Each U. 5S. enterprise 


‘ abroad is inevitably a source of 

technical assistance and a training 

MACHINERY GROUT . center for personnel, contributing 

; : significantly to the total quantity 

that gives you —— | : of skills available in the country.” 
: Advocates Tax Advantages 


all these et Taxation rears its ugly head, as a 


§ deterrent to investment and initia- 
advanta es : tive, and the report advocates a 
&' number of remedies. 

First, the formation of Foreign 
Business Corporations is suggested 
“A domestic corporation could elect 
to qualify as an FBC if at least 90 
percent of its income is derived 


from sources outside the United 


States and at least 90 percent of 
-TO-METAL BOND! its income is from the active con- 


HIGH GROUT 


duct of trade or business abroad, 
either directly or through equity 
participation in foreign subsidiaries 
so engaged. 

“An FBC would be exempt from 
G, SETTLING, U. S. tax on income derived from 
CRUMBLING! foreign sources in all categories 


Co ale y ° Irvice 
(e.g. sales of goods or services, 


NO SHRINKIN 
CRACKING OR 


profits, dividends, interest, royal 
ties, Compensation for technical, 
engineering, and similar services ). 
This exemption would be subject 
to the following limitations: 





“1. Income derived from sources 
Easy-handling No. 648 Grout flows smoothly within the United States would 
around complex base configuration providing 1,000 ; : 4 
psi bond and 15,000 psi compression strength be subject to if nited States tax 


“2. Income from. foreign divi 





; ; ; dends, interest, and royalties 
New Ceilcote No. 648 Grout withstands rigorous vibration, se- : 


vere impact and corrosion where other grouts fail! Its unsurpassed 
combination of complete oil resistance, extreme strength and fast only when received from a for- 
curing provides longer maintenance-free service, shorter down- eign corporation at least 10 per- 
time, lower maintenance costs. Ceilcote No. 648 Grout is highly cent of whose 
recommended for grouting all types of machinery including... 


GAS & DIESEL ENGINES ROLLING MILLS PAPER MILL MACHINES 
PUMPS & COMPRESSORS FORGING PRESSES TEXTILE MACHINERY 

TURBINES & GENERATORS | STAMPING PRESSES ANCHOR BOLTS branches could be converted to 
ELECTRIC MOTORS MILLING MACHINES — BUILDING COLUMNS foreign subsidiaries, wholly owned 
or owned jointly with others. 


would qualify for exemption 


voting shares 
were owned by FBC.” 


It adds that existing foreign 


Send today for complete information! 


“without U. S. tax consequences.” 
ANOTHER PRODUCT BY CEILCOTE 


In line with these suggestions, 


au ‘ j °| Ee Teal j 
mee CERCOTS COMPANY aan Boggs has introduced legislation 


4872 Ridge Road * Cleveland 9, Ohio asking that “the Internal Revenue 
Please send me complete information about ' ; : 
Ceilcote No. 648 Grout. Code be amended to give special 


NAME 7s tax treatment to domestic corpora- 


THE CEILCOTE COMPANY, INC. meee = tions known as a Foreign Business 
4872Ridge Road STREET 
Cleveland 9, Ohio CITY ZONE___ STATE 
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Carrier announces a 


New Air-Cooled Commercial Weathermaker 


A few applications illustrating the 48B 
with chimneys, an optional accessory 


One supply and return air grille fits flush to ceiling 
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PUTS BOTH HEATING AND COOLING OUTDOORS 
OCCUPIES NO VALUABLE FLOOR SPACE 
USES ONLY A MINIMUM OF DUCTWORK 


Here’s the latest advance in heating and cooling for one-story build 
ings—the new Carrier 48B Air-Cooled Weathermaker*. Designed for 
roof-top installation, it provides the benefits of year-round air con 
ditioning without the cost of extensive ductwork and without tying up 


one inch of floor space. 


This versatile unit consists of a gas-fired heating section, a fan 
section and an air-cooled refrigeration section for cooling —all enclosed 
in a weatherproof casing and mounted on rails. Two capacities fit most 
heating and cooling requirements—7.5 and 10 tons for cooling: 200,000 


and 250,000 Btus for heating. 


Basically the 48B is a one-piece unit, but rigging and handling are 


simplified by shipping the unit in two sections (base unit and fan 


section). It also installs with a single supply and return air duet, 
thereby requiring only one duct passage to be cut through the roof. 


Installation is further simplified with only three service connections. 


Besides the new 48B for heating and cooling, there’s also a new 
unit for cooling only—our model 5OAA. For information call your 
Carrier Dealer, listed in the Yellow Pages. Or write Carrier Corporation, 
Syracuse 1, New York. eikiatan te 


MORE PROOF OF 


BETTER AIR CONDITIONING FOR EVERYBODY : EVERYWHERE 






































1/2 THE SIZE OF 


CONVENTIONAL STARTERS 


NE 


MODEL 58 
“RA” STARTERS 





Featuring the exclusive Arrow-Hart ‘‘Right 
Angle” Mechanism, with the magnet operating 
through a simple bellcrank lever. The resulting 
mechanical advantage lets a smaller, lighter mag- 
net outperform older, direct-acting types — makes 
it possible to cut starter size in half while improv- 
ing performance. Easily placed in equipment cav- 
ities or on crowded panels, these compact starters 
help solve design problems and pack top perform- 
ance into small space. Other important “RA” 
features include: 


e NEW WIDE VOLTAGE RANGE COILS... for Sizes 


0, | and 2, with 1 coil now replacing 3 of the older 
tvpe. STANDARD COIL VOLTAGES: 110-120, 
208 230, 440-480, 550-600 VAC, at 60 cycles. New 
epoxy resin encased coils afford better protection 
against abuse and environmental conditions. 


@ SIMPLE INSTALLATION AND MAINTENANCE... 


with straight-thru front wiring, easy contact acces- 
sibility, and new wrap-around enclosures for Size 1. 


@ A COMPLETE LINE... including Sizes 0 through 5. 


Write today for your free copy of Catalog 14: 
Arrow-Hart & Hegeman Electric Co., Dept. 
CE, 103 Hawthorn St., Hartford 6, Conn. 


@ Have you seen Arrow-Hart’s new 30 and 50 


amp, 250 V, 4-wire grounding receptacles? 


ARROW (T) HART 
LuallG wince 1890 


MOTOR CONTROLS + ENCLOSED SWITCHES 
APPLIANCE SWITCHES WIRING DEVICES 
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Corporation (FBC), such special 
treatment to have the effect of de- 
ferring payment of U. S. income 
taxes on the profits of an FBC aris- 
ing from foreign investments and 
operations until those profits are 
actually distributed to U. S. stock- 
holders or otherwise diverted from 
foreign uses.” 


Twofold Possibility 

The passing of this bill would be 
a double boon to consulting engi- 
neers. In addition to giving them 
a tax advantage on foreign work, 
it would encourage U. S. industry 
to expand foreign operations. 

The report explains, “We favor 
a system of tax deferral instead of 
tax exemption or tax reduction be- 
cause either of the latter would 
cause a permanent revenue loss 
without important reciprocal in- 
centives to foreign investment.” 

In pointing out the FBC ad- 
vantages, the report states that “A 
Foreign Business Corporation 
would, we believe, stimulate for- 
eign investment by U. S. firms by 
permitting eligible companies to 
defer their U. S. tax on income ac- 
cumulated abroad, provided such 
income is reinvested abroad. In ad- 
dition, the proposed FBC would 
enable companies operating abroad 
to integrate the management. of 
their foreign activities, to decide 
without regard to tax considera- 
tions whether to operate abroad 
through a U. S. branch or through 
a foreign subsidiary, and to trans- 
fer their foreign earnings from one 
country to another without tax 
liability.” 

Sometimes toreign taxes are 
worse (or as bad as) U. S. taxes, 
and the writers of the report also 
had a suggestion here. “We have 
concluded that the best practical 
way of dealing with this problem 
is through the negotiation of tax 
treaties, where the full effect and 
impact of particular foreign taxes 
can be examined.” (Under present 
law, U.S. taxpayers can credit for- 
eign taxes “in lieu of” U.S. income 


taxes. But some nations have such 
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no D4 cae 


The Aurora Sanitary District, Aurora, III., 

installed two 75 hp, six-cylinder Climax 

pump engines in 1936. These direct-connected 

engines performed so well—always starting 

under load-——that, in 1940 two 50 hp Climax 
engines in generator sets were added. All four engines 
had sewage gas and gasoline carburetors. In 1953, 
gasoline was replaced by natural gas as standby fuel. 
This gave the plant four-way safety—duplicate en 
gines...two fuels...two ways to start generator 
engines...freedom from electric storm interruption. 
After 22 years, 8 months, pump engines had paid for 
themselves 4.78 times; generator engines 2.5 times 
after 17 years. Year after year Climax engines keep 
on making records like this. 40 to 610 hp; V-type —four 
models, 8 and 12 cylinder; in-line type—four models, 
4 and 6 cylinder. Capable of operation on sewage gas, 
natural gas, butane, gasoline, or any combination. 
Send for complete power chart and bulletins. 
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AURORA’S SEWAGE 


TREATMENT 


PLANT 
has been 


by these 


COINTINIAWSS 


ENGINES 


CLIMAX ENGINE MANUFACTURING CO. 
DIVISION OF WAUKESHA MOTOR COMPANY 


FACTORY AT CLINTON, IOWA 









THAN YOU CAN SAY 
“CIRCUIT TERMINATION BY 


7 





Speed 
technique. In fact, an A-MP automachine can turn out 4,000 terminations 


is fundamental with AMP’s tool-and-terminal 


amazing speed 


per hour. 

No extensive operator training is required. And, no large floor space— 
the bench-mounted Automachine takes up less space than an ordinary desk. 
It’s built for safety, built for speed, built for reliable production day after 
day. And A-MP Automachine terminals are made in a size and shape to 
fit every requirement with such features as corrosion resistance, vibration 
resistance, and, if required, pre-insulation. Furthermore, actual costs of the 
AMP method are lower than any other method. 

Why not learn more about this world famous compression-attachment 
method? Send for our descriptive literature. 


AMP INCORPORATED 


General Offices: Harrisburg, Pennsylvania 
A-MP products and engineering assistance are available through subsidiary 
companies in: Canada « England « France * Holland « Japan 
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a beautiful variety of taxes that it 
sometimes is difficult for the Bureau 
of Internal Revenue to decide just 
what should fall under the “in lieu 
of” clause. ) 

The report also suggests that ar- 
rangements should be made with 
foreign nations, during negotia- 
tions, to follow our example of tax 


deferment on reinvested earnings. 


Currency Fluctuations 


What about losses due to devalua- 
tion of foreign currency? 

The report makes the formal 
recommendaticn that “existing law 
be clarified to provide that the loss 
due to exchange rate change, re- 
quired by the Securities and Ex- 
change Commission to be shown 
in published financial statements, 
also be recognized as an ordinary 
loss for tax purposes.” 

Under the present law, engineers 
willing to accept stock or securities 
as payment on foreign work have 
to pay a tax before receiving any 
cash payment. “We recommend a 
change in existing law so that 
where technical services are rend 
ered in exchange for the stock or 
securities Of Companies in the less 
developed countries, the U. S. tax 
will be deferred until the stock or 
securities are sold.” 

For some badly needed develop 
ment abroad, the government might 
provide the initial financing, either 
later leasing the project (in the 
case of an industrial development ) 
or later giving the prime contrac- 
tor an option to buy, with a little 
pressure on his investing as an in 
dication of his interest in the bet- 
terment of the world. “The (prime ) 
contractor could be encouraged, as 
consideration for such an option 
and as an earnest (sic) of its in- 
terest in the project, to contribute 
some of its own funds to the cost 
of the project to be credited against 
the option price. Conceivably some 
form of incentive to efficient man- 
agement could be provided in the 
fee or other terms of the contract. 
Nevertheless, the project, until such 


an option was exercised, would be 
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Save hours of searching through 
equipment catalogs... call in American-Standard ! 


Your American-Standard* Industrial Division repre- 
sentative can usually put his finger on what you're 
jooking for in a hurry. He knows his products and 
what they can (and can’t) do. 


Your local Industrial Division man is a seasoned 
graduate engineer — one who's logged a lot of experi- 
ence in many fields. He speaks your language. And 
he’s backed by the combined American Blower, Ross 
and Kewanee product lines. You talk to one man about 






AMERICAN BLOWER PRODUCTS * 
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* Amenican - Standard ind Standard 


INDUSTRIAL DIVISION 


ROSS PRODUCTS . 


air conditioning and refrigeration, heating, ventilation 
heat transfer, dust collection, and fluid drives. Gain 
one-source responsibility for quality and performance 
in equipment that is designed, engineered, and manu 


factured to work together 


Othices in all principal cities to serve you. Give us a 
call. American-Standard Industrial Division, Detroit 
32. Michigan. In Canada: American-Standard Products 
(Canada) Limited, Toronto, Ontario 


KEWANEE PRODUCTS 
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NUGENT 
FILTERS 





















































REPRESENTATIVES 
PRINCIPAL CITIES 
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Keep Lube Oil Clean 
for El Paso Natural 


Gas Company 


Twenty-seven gas engine compressor units, each equipped 
with a Nugent Lube Oil Filter, have been in service at the 
Goldsmith plant of El Paso Natural Gas Company since 1949, 


Excellent bearing, ring and cylinder wear maintenance 
records are positive proof that Nugent Filters have per- 
formed an outstanding job in keeping lube oil clean .. . free 
from sludge, acidity and harmful impurities that can accel- 
erate wear and shorten engine life. 


For safe, effective filtering protection for your valuable 


equipment ... always specify Nugent Fuel and Lube Oil 
Filters ... available in a wide range of types and sizes. 


Write for descriptive literature. 


W7Bilo Wo NUGENT & Go, DL1Go 


3460 CLEVELAND STREET, SKOKIE, ILLINOIS 


OIL FILTERS @ STRAINERS @ TELESCOPIC OILERS 
OILING AND FILTERING SYSTEMS e OILING DEVICES 
SIGHT FEED VALVES e FLOW INDICATORS 








wholly government-owned and 
must be regarded as a government 


and not a private project.” 


Guaranty Contracts 


At present, the Mutual Security 
Act guarantees a limited amount 
of overseas investment against 
losses that might occur due to ex- 
propriation, non-convertibility of 
earnings, and war damage. 
“About $400 million in guaranty 
The 
program has resulted in a fee in- 
$3 million, without 


a single call having been made on 


contracts have been issued. 


come of over 
the guaranties during the 10 years 
of the program's operations. Pend- 
ing applications are in excess of 
$1 billion.” 

But, the report adds, “Based on 
the current rate of guaranty appli 
cations, the present ceiling on out- 
standing guaranties, $500 million, 
will soon be exhausted.” 

The report recommends that the 
provisions be broadened to cover 
something like $1 billion in con- 
tracts, and also that losses arising 
insurrection, or 


from revolution 


civil strife be covered. 


Feasibility Studies 


Feasibility studies, if it appears 
they have a good chance of im 
mediate utilization, are advocated. 
“Despite the well-known shortage 
of capital in less developed coun 
tries, there appears to be an even 
greater shortage of specific, well- 
planned industrial projects seek 
ing to attract capital. Thus, there 
is considerable need and scope tor 
active U. S. 


program to assist the developing 


a more Government 
countries to identify opportunities 
for private forcign investment and 
to bring them to the attention of 
potential investors. 

“In underdeveloped countries, 
Where the concept of the long- 
term risk taking is not deeply em- 
bedded, the idea of spending thou 
sands of dollars on technical and 
exploratory work that is not. cer- 
a radical 


tain to show a return is 


departure from the traditional way 
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NEW AUTOMATIC MOLD HANDLING SYSTEM 


-- ANOTHER EXAMPLE OF PLANET VERSATILITY 


Custom designed systems, such as the automatic mold handling system shown 
in the above diagram, have helped build Planet Corporation’s reputation through- 
out industry as a versatile organization .. . as an organization with solutions to 
the most perplexing production, materials handling and automation problems. 

This system, installed in a large automotive foundry, automatically handles 
molds from start to finish. After molding, the drag and cope flasks are brought 
together and gently and accurately closed in position for pouring. Following 


pouring, the castings and sand are punched out, the clean flasks are separated 


and recirculated through the system ... a system which will pay for ttself in I L A N E j 


less than one year. CORPORATION 


This is only one example of “PV” .. . Planet Versatility. Planet “‘*PV” 
engineers have automated many types of production lines, built bulk and unit > 910 
materials handling systems, designed complete plants, developed the world’s ww 
; only true universal transfer device . .. in fact, they are experts on all types of 
special handling and automation machinery, and materials handling equipment © Engineered Handling Systems 
©@ Automation Equipment 
No matter what your problem ... no matter how big or difficult your © Mill & Foundry Hendling Equipment 
problem, “PV” will save your time in finding cost-saving, efficiency-increasing 1823 SUNSET AVENUE 
solutions. Let Planet demonstrate how its versatile engineering skill, and produc LANSING, MICHIGAN 
tion and erection know-how can help you you'll find it pays to plan with Planet. 
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‘‘push button’’ 
access locks 
eliminate 
human error 





Henry Pratt 
access locks 
at MIT Test 
Reactor 








Absolute integrity is assured any Nuclear Reactor Contain- 
ment Vessel when Henry Pratt Co. Access Locks are provided. 
Completely automatic, these unique safety devices are inter- 
locked so that entrance and exit to the vessel is accomplished 
with ease, in 25 seconds, with complete safety. 

The knowledge and experience gained through installations 
at Vallecitos (GETR), Arco (EBR-2), M.I.T. (test reactor), 
Ispra, Italy (CNRN) and others, has enabled the Henry 
Pratt Co. to offer a complete line of standard sizes for both 
personnel and equipment in high pressure and low 
pressure design. 

Among exclusive Henry Pratt Co. Access Lock features are: 
1 Inflatable Seal Personnel Air Locks. Either round or rec- 
tangular. Only one second is required to inflate or deflate 
the seal from readily available plant air supply. Emergency 
inflation can be provided by standby nitrogen tanks or air 
reservoirs. Push button actuated, only proper sequence of 
buttons will operate doors. Eliminates error. Flush-floor 
doors for easy passage of personnel or hand-trucks. Features 
pressure equalizing valves which prevent radical pressure 
changes within lock. 

2 Inflatable Seal Equipment Locks. Design provides 8’ x 10’ 
opening. Flush mounted doors permit use of full area for 
equipment passage. Features pressure equalizing valves 
which prevent radical pressure changes within lock. 

3 Compression Seal Personnel Air Lock. High pressure 
design up to 45 psia. Rectangular 3’-6” x 6’-8” passage. Con- 
forms with ASME non-fired pressure vessel code. Features 
pressure equalizing valves which prevent radical pressure 
changes within lock. 


The Henry Pratt Co. is also a pioneer in the design and manu- 
facture of butterfly valves and expansion joints for the Nuclear 
Industry. A competent group of sales engineers are located in 
key cities. In Europe, represented by Ateliers J. Hanrez, Societe 
Anonyme, Monceau-sur-Sambre, Belgium. 


Bulletin 451-J,soon to be pub- 
lished, fully explains these HENRY 
and many other advance fea - ryyvry? 
tures of the 25 standard sizes PrP at f \ | | 
available in fully automatic 

or manual design. Be sure 
to write for your copy today. 





Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Ill. Representatives in principal cities 
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of doing business, and only a small 
minority of the businessmen in 
these countries have the means or 
the desire to take such a step. Be- 
cause of this unwillingness to spend 
on technical preliminaries, many 
projects that might otherwise be of 
interest to American or other pri- 
vate investors die or remain dor- 
mant ... Some are eventually un- 
dertaken as government projects. 

“There should be some expan- 
sion, on a selective basis, of U. S. 
financing of surveys, normally by 
private American consultant. firms, 
to identify and broadly evaluate in 
particular countries the most 
promising general fields or specific 
projects for private investment and 
their relative priority in terms of 
the country’s over-all economic 
growth. The contractural arrange- 
ments for such surveys would be 
most effective if made between the 
private organization and the for- 
eign governments or local develop- 
ment-promoting institutions. 

“Surveys should) be conducted 
only where adequate information 
is not available, where there is a 
basis for believing that private in- 
vestment could effectively con- 
tribute to the country’s economy, 
and where there are reasonable 
grounds to believe that the sur 
veys can be put to early practical! 
use rather than adding to the al 
ready overly large library of un 
used studies. In this Connection, it 
would be desirable atter comple- 
tion of the survey for the consult- 
ant firm to be retained on an ‘as 
needed’ basis so as to utilize its ex 
perience in dealing with future 
problems related to the subject of 
the survey, 

“For a limited number of project 
possibilities of high priority, a pro 
gram should be adopted for financ- 
ing part or all of a potential in- 
vestors actual costs of detailed ex- 
ploration, including such matters 
as market surveys, studies of avail- 
ability of labor and raw materials 
site location studies, engineering 
studies, preliminary design, cost 


analyses, financing arrangements, 
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More than five miles of extra heavy galvanized Wrought Iron Pipe, from 12-inch to 32-inch, 
were used in the construction of the Treasure Island, Florida, Sewage Collection Plant. 


Wrought Iron Pipe provides a bulwark against corrosion 
at Florida’s Treasure Island Sewage Treatment Plant 


Compressed air piping used in the activated sludge process must 
provide maximum operating life, minimum maintenance. 

At the new Treasure Island, Florida, Sewage Treatment Plant, 
consulting engineers specified corrosion-resistant Wrought lron 
Pipe for this service. Severe internal corrosion and clogging from 
loose rust occur with ordinary piping materials in this service 
But not with Wrought Lron. Its corrosion product is dense and 
highly adherent, and actually protects the underlying metal from 
further corrosive attack. 

Today, consulting engineers and plant operating men are get 
ting a Wrought Iron that is the most versatile material yet 
developed to help fight corrosion. New 4-D Wrought Iron faces 
corrosive attack with far greater resistance, even, than standard 
Wrought Iron, its dependable predecessor. 

4-D was achieved by substantially increasing the deoxidation 
of the base metal, slightly increasing the phosphorous content 
and using a more siliceous iron silicate. 4-D is available now from 
nearby distributors. Write us for new 4-D Wrought Iron litera 
ture. A. M. Byers Company, Clark Building, Pittsburgh 22, Pa 


City of Treasure Island Sewage Plant Improvement 
Consulting Engineers: Gilbert W. Clifford & Associates 
Piping Contractors: Paul Giuliani & J. E. Milam Co. 


BYERS 4-D WROUGHT 


Included in this system are eight pneumatic ejector TUBULAR AND Fi 
lift stations which are supplied with compressed 
air transmitted in Wrought Iron Pipe from the 
blowers and storage located at the Treatment Plant. Corrosion costs you more than Wrought Iron 
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World’s Largest 





Aluminum 
Rolling Doors 


¢ 
Note size of 


man in relation 
to this door 


Another unusual installation of 


INNEAR Rolling Doors 


In 60 years of making metal rolling 
doors for industrial and commercial 
openings of every kind, we believe 
these are the largest ever made ol 
aluminum, 

Iwo doors 48 ft. wide and 39 ft. 
high enclose opposite ends of this 
400-ton traveling gantry crane at the 
Robert H. Saunders St. Lawrence 
generating station of the Hydro Elec- 
tric Power Commission of Ontario. 
Similar Kinnear doors are used in New 
York's Robert H. Moses Power Plant, 
also part of the St. Lawrence project. 

Ihe doors are opened electrically as 
the crane is positioned over one of 





The KINNEAR Mfg. Co. 
FACTORIES: 
1560-90 Fields Avenue, Columbus 16, Ohi) 


1742 Yosemite Ave., San Francisco 24, Calif. 


Offices and Agents in All Principal Cities 


several open hatches in the generating 
station... then closed to permit work- 
ing inside in any weather. 

Ihe space-saving efficiency and all- 
metal protection of Kinnear Rolling 
Doors cut costs in all kinds of openings 

from counter-top areas to large in- 
dustrial service doorways, as shown in 
the sketches below. 

Every Kinnear Rolling Door is also 
REGISTERED — full details and 
drawings are kept in Kinnear’s own 
fireproof vaults. Your Kinnear doors 
are never obsolete, even if they serve 
for half a century or more — as many 
Kinnear doors have. 


Kinnear Rolling Doors are 
built any size, of steel, alumi- 
num or other metals. Motor 
operation, with push-button 
control, if desired. Write for 
full details. 


ROLLING DOORS 
Saving Ways in Doorways 





studies of applicable legal require- 
ments and political conditions, and 
salaries, travel, and subsistence of 
personnel engaged in making or 
arranging for such studies. 

“The advance would have to be 
repaid only if the borrower went 
forward with the project. If it 
elected not to go forward, all 
studies, reports, data, and technical 
information developed in connec- 
tion with the project would become 
the property of the United States, 
which could make them available 
without limitation to other poten- 
tial investors and to the govern- 


ment of the country concerned.” 


Diplomatic Support 


More good news for the consultant 
the that 
“Americans doing business abroad 


stems from statement 
deserve the strong diplomatic sup- 
port of their government.” 

The report then talks of “One of 
the most important functions of the 
Foreign Service officers engaged in 
economic and commercial work 
abroad is to receive American busi- 
nessmen and to give them prompt, 
courteous, and efficient assistance. 
This 


economic intormation and specific 


includes providing general 


commercial and investment. infor- 
mation and making introductions to 
local businessmen and government 
officials.” 

(And maybe letting consultants 
know about forthcoming projects 
before they read an announcement 
that some foreign firm already is 


doing the design? ) 


Methods of Approach 


The report suggests at least two 
avenues of approach for the con- 
sulting engineer. 

First, it 
American 


that “Efforts of 


missions abroad to im- 


asks 


prove their services would be facili- 
tated if representatives 
who felt that they had not received 


adequate support and assistance 


business 


gave full particulars to the Depart- 
ments of State or Commerce.” Con- 
sultants would have no trouble pre- 


senting a long list of foreign proj- 
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CROUSE y HINDS 
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® 
ELECTRICAL CONNECTORS 


@ Foolproof polarization ¢ Errorless assembly 
@ Maximum interchangeability ¢ Environmental: 
Exceed rigid military and industrial requirements 
for resistance to corrosion, chemicals, high and low 
temperatures, pressure, shock, vibration, dust, 
humidity, moisture, and leakage of air. 


POSITIVE POLARIZATION 


Completely foolproof: plug can be mated only with 
proper receptacle, and in only one way .. . the right 
way. Unsymmetrical contact arrangements preclude 
improper mating of contacts, or mating of unmatched 
contact configurations. 


FAST, EASY, ERROR-FREE 
ASSEMBLY 
Polarization keyways and unsymmetrical contact 
arrangement in insert assemblies make improper assem- 
bly of parts impossible. One-piece ‘snap-in’ connectors. 
Soldering is done outside ...before insertion of contacts. 


SEALED AGAINST 
ENVIRONMENTAL FACTORS 
‘Stack’ assembly includes silicone rubber wafer for 
impenetrable seal against water, vapors, dust, gas. Basic 
shells, other metal parts are high-strength extrusions of 
aluminum alloy, anodized for corrosion, abrasion resist- 
ance: 1800 volts are required to penetrate this coating. 


MAXIMUM INTERCHANGEABILITY 


Components in each diameter are interchangeable 
and reversible, doubling scope of equipment. Male and 
female shells take either pin or socket inserts: both plug 
and receptacle may be used ‘hot’ or ‘dead’. Pin and 


e e . > . ; " > avail >i »T » vay 
Available in two types: socket configurations available in wide range . . . specials 


supplied on request. 
TYPE ® Moisture Proof 


SHELL SIZES and 
®@ Shock Insulated * 
ELECTRICAL RATINGS 
@ Dust-Tight 


© Corrosion Recktant , = Four shell sizes: from 1-1/16” to 2-9/16" 

diam. Voltages: Military Service Ratings: 

ENVIRONMENTAL ® Grounded & Non-Grounded ; A, D, E, B, C and Instrument. NEC Rating: 
600V. A.C. Contact sizes: #16 to #4/0 in- 
TYPE clusive. Write for Bulletin 2711 containing 
© All Features of RPE Plus complete descriptions, specifications and con- 


figuration patterns for both Type RPE and 
© Circuit Breaking RPC ARK-trol Electrical Connectors. 
CIRCUIT under full Rated Load 


BREAKING EPRI : ¥ HINDS 


NEW YORK 























OFFICES: Atlanta Baton Rouge Birmingham Boston Buffalo Charlotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City 
Los Angeles Milwaukee New Orleans New York Omaha Philadelphia Pittsburgh Portland, Ore. St.Louis St. Paul Salt Lake City San Francisco Seattle Tulsa Washington 
RESIDENT REPRESENTATIVES: Albany Baltimore Reading, Pa. Richmond, Vo 
CROUSE-HINDS COMPANY OF CANADA, LTD., TORONTO, ONT. CROUSE-HINDS INSTRUMENT COMPANY, INC., SILVER SPRING, MARYLAND 
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SCHAUB DEAERATION 


doesnt cost...it pays! 


SCHAUB “*()\)”" 


ao 
DEAERATOR 


es 


) Gives you TRUE 
CORROSION PROTECTION 
... at a Low Budget Price! 


Removes feed water oxygen 
to a guaranteed .03 cc/liter 


Assures a simpler system 
that costs less to own 
and operate 


The Schaub .03 is, in fact, one of 
the simplest deaerators ever built, 
designed around a unique and more 
efficient operating principle that re- 
moves oxygen to an actual and 
GUARANTEED .03 cc/liter. 
Fully vented operation at atmos 
pheric pressure — combined with 
pinpoint temperature control and 
Schaub “live action” heating of 
storage water — provides a forceful 
breakaway of air molecules that as- 
sures more effective oxygen removal 
under widely varying load condi- 
tions. At the same time the special 
Schaub spray contact vent condens- 
ing principle practically nullifies 
steam losses. 

The Schaub .03 is completely safe! 
It needs no premium cost pressure 


shell construction—requires neither 
adjustment nor attention during 
operation—and takes practically no 
maintenance whatever! Even the 
exclusive Chromasoid lining is 
guaranteed against shell corrosion 
failure for 10 years. 


Finally, no pressure-vessel insur- 
ance premiums to pay — ever! 


Whether you reckon in original cost 
or the operating savings you’ll 


achieve, no other deaerator in the 


3000 - 45,000 Ib. range offers you so 
much protection for so little. For 
fuller information on the remark- 
able “hows” and “whys” and sav- 
ings advantages of the Schaub .03 
Deaerator method, send for Bulle- 
tin 1300. 


FREO H. SCHAUB ENGINEERING COMPANY 
2103S. Marshall Boulevard, Chicago 23, Illinois 


FRED H. SCHAUB ENGINEERING COMPANY 
2103 South Marshall Blvd., Chicago 23, Illinois 


Name 


Company 


Zone State 








ects that have not gone to American 
firms because they received too lit- 
tle information too late. 

The second possibility comes 
through a formal recommendation 
that “a senior official at an appro- 
priately high level within the De- 
partment of State, and supported 
by the necessary staff, be assigned 
responsibility for assuring fullest 
possible use of private enterprise 
in foreign economic development.” 

In explaining the duties of this 
official 


gests that “Hs 


“senior the report) sug 
should also main 
tain close contact with the privat 
financial and business community 
on broad policy problems. It may 
be desirable to establish a panel of 
consultants drawn from outside the 
government who would be avail- 
able as and when necessary * Will 


this panel include a consultant? 


Package Contracts 

And now for a rather important 
cloud on the State and Commerce 
Department horizon. “We recom 
where necessary to ac 


high 


my 


mend that 


complish priority projects, 
greater use be made of manage 
which centralize 


ment contracts 


managerial responsibility for an 
entire project, including its opera- 
tion for an initial period, in a single 
operating company; and that these 
contracts be developed In Coopera 
tion with foreign governments.” 


be- 


hind this, the report adds, “Present 


In explaining the reasonit 


a 
1 


foreign aid contract regulations 
and techniques encourage a seg- 
mented approach to contracting 
They encourage separate con- 
tracts for feasibility studies, archi- 
tect-engineer services, and con 
struction, as opposed to centraliz- 
ing managerial responsibility for 
an entire project in a single com 
pany. These policies also lend 
themselves to the selection, as 
prime contractors, of architect- 
engineers and = construction com- 
panies rather than companies with 
operating experience. 

“There are important advantages 


in a management contract, follow 
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Doctor's code 
flashing on Edwards 
Paging Annunciator, 

Fisher-Titus 
Hospital. 


Edwards seven-circuit 
sectionalized Clock Control 
Board with Automatic Reset 

Control, Grady Memorial 
Hospital 


Edwards Doctors’ In & 
Out Register and Flush- 
Mounted 12” Clock. 
Operator places call on 
Silent Paging System, 
Fisher-Titus Hospital, 
Norwalk, Ohio. 


Edwards Power 
Distribution 
Annunciator * 

monitoring vital 

electrical systems 
at Grady Memorial 
Hospital 


500 name Edwards In & Out 
Register, Grady Memorial 
Hospital, Atlanta, Ga 


Manual alarm 
station of Edwards 
Fire Alarm System 
with Edwards fire 

alarm bell above 
Fisher-Titus 
Hospital 


Edwards Nurses 
Call Master Station 
Annunciator 
emergency lamps, 
bell, and buzzers 
for standard 
operation. Edwards 
clocks and dome 
lamps in back 
ground, Grady 
Memorial Hospital 


Edwards Audio-Visual 
Nurses’ Call Master 
Station. Mercy Hos 
pital, Toledo, Ohio 


Edwards ‘‘Sta-put"’ 
Nurses’ Call bedside 
button. Mercy Hospital 
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For the 

consulting engineer 
who prepares 

hospital specifications: 


Edwards specializes in modern signaling systems for cont 


communication and protection in hospitals, manufacturing 


everything from Protective Annunciator 
to Nurses Call Systems. These systen 


contribution to the efficient, safe and convenient operat 


for vital power 
>; make a significant 
any institution. In their development special emphasis | 
been devoted to long life, simplicity, and freedom from 
involved maintenance. Most important, Edwards sy 
backed by a reputation built through years of sy 


signaling service. Some typical appl: 


Here's how we can help you fill your client’s signalir 


Edwards signaling equipment for schools, hospitals 
plants and commercial buildings readily available 
electrical distributors throughout the country. Edward 
representatives are always ready and able to work with 
consulting engineers when additional application or tr 

information is required. Why not write Edwards now f 
hospital signaling system engineering data if furthe 
5 desired, the local Edwards technical representative 


is available on call 


EDWARDS 


f e s 
CONTROL «© COMMUNICATION ¢ PROTECTION 
Edwards Company 

Norwalk, Connecticut 


In Canada: Edwards of Canada, Ltd 
Owen Sound, Ontario 


| 





afe, sure check on boiler water levels 


with wide-Vision EYE: HYE 


The remote gage with liquid indication 


EYE-HYE for pressures up to 600 psi 


*ut your boiler water level supervision on a 
plane with other power plant control facili- 
ties — read levels at your control station with 
Reliance EYE-HYE. 


F he dependable accuracy of this popular remote 
reading indicator eliminates ‘‘boiler-climbing”; 
its bright green liquid-column image stands out 
And EYE-HYE’s 


design provides visibility over a wide arc — lower 


— mistake-proof. improved 
pressure models up to 90°; new higher pressure 
models, to 180 

S imple manometric design, with no mechanical 
parts and no adjustments on location. Available 
with economical special attachment to actuate 
supplementary alarms ... Write for catalog infor- 


mation on EYE-HYE for your boiler pressure. 


EYE-HYE for pressures up to 3000 psi 


The UNITEMP, 
complete temperature 
equalizing unit 
furnished with 
each EYE-HYE 


The Reliance Gauge Column Company 


5902 Carnegie Ave. « 


 Relia 


Cleveland 3, Ohio 


enema >) 


Remote Reading Gage 


All-hydrostatic 


+ Reads like a tubular glass gage 





ing the necessury feasibility studies, 
whereby the U. S. or foreign gov- 
ernment contracts with a_ single 
company to undertake on a cost- 
plus-a-tixed-fee basis to design and 
construct a plant, train local operat- 
ing personnel, and operate the 
plant for a period such as 3 to 5 


The full 


operation of the foreign govern- 


years. support and co- 
ment is vital to the successful use 
of this technique. Some of its ad- 
vantages are: 

“Ll. The judgment of an ex- 
perienced operating company is 
obtained as to such matters as 

site selection, size and design of 
plant, and nature of product. 
“2. Local personnel are given 
training in efficient production, 
sales, and distribution methods. 
“oO. Tne 


ment 


American manage- 
out-of 


pocket cost or risk to itself, to 


is enabled, at no 


gain experience in foreign oper- 
ations which, if favorable, could 
lead it to undertake other proj- 
ects with its own funds and at 
its own risk. 

“4. Contracts are made by the 
local community with private 
American businessmen and their 
operating methods which should 
help build up local acceptance 
and support for private invest- 
ment and business activities.” 
At least the 


seemed to realize they had a tiger 


report writers 
by the tail in this portion of the 
study. “We have been unable to 
uncover any suggestions which will 
adequately meet the intrinsic dif 
ficulties of (the prime ) contractor 
selection.” =—— 





Expert Witness Reprint 


Robin Beach’s five articles on “The 
Engineer as an Expert Witness” are 
available in a 16-page reprint for 
$1.00. Please write to: Reader Serv- 
ice Dept., CONSULTING ENGINEER, 
217 Wayne St., St. Joseph, Mich. 
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These school board members, Treasurer W. R. Pool (left) and Mr. Harrison C 
Kennedy, are enthusiastic about the safety and compactness of the Westinghouse 


From the Westinghouse Full Line... 


VENTILATED DRY-TYPE 
SERVE SCHOOLS SAFELY 


For indoor installations —like this one at Hickory Town 
ship High School 


the advantages of Westinghouse Ventilated Dry-Type 


where safety is a major factor, consider 


Power Centers. 


Over 20 years’ reliable, trouble-free service in schools 
hospitals, factories, institutions, airports, office buildings 
have proved these Power Centers inherently safe for 
personnel and equipment. 


Westinghouse has a full line of self-contained Power Cen 
ters—one to fit every application, any installation. What 
ever your power distribution problem 
change-over to higher voltage or a complete modernization 


whether a 


of existing facilities—this full line makes it easier, more 





Ventilated Dry-Type Power Center installed 


Hickory Township, Pennsylvania 


POWER CENTERS 


economical to POWER-UP 
greater efficiency 


for greater production 


Any location indoors or out, safe or hazardous, clean at 
mosphere or dust-laden can be served better with a 
Westinghouse self-contained Power Center ventilated 


dry-type, sealed dry-type or liquid immersed 


Interested in savings, too? See overleaf 


you can BE SURE...1€ rs 


Westinghouse 





Architect Walter H. Frost (left), of Kling and Frost, Youngstown, Ohio, and Consult 
ing Engineer F. E. Sturgeon, Grove City, Pa., with Hickory Township High School's 


— 


new Power Center, a Westinghouse 3-phase Type ASL, rated at 500 kva, 12,470 
to 208Y/120 volts, 60 cycles. 


SAFETY... ptus Lower SOUND LEVELS. 
LOWER INSTALLATION AND MAINTENANCE COSTS 


Safety of Westinghouse Ventilated Dry-Type Power Cen- 
ters is inherent in their construction. With air-insulated 
core and coils, there is no danger of explosion . . . very 
low fire hazard. 


Lower sound levels 


‘These power centers are now available at reduced sound 
levels —up to 9 db below standard NEMA levels 
them even more suitable for indoor installations. 


making 


Lowest installation costs 


‘These units can be installed virtually anywhere. No special 
safety precautions are required 


devices, outside venting, gas-absorbing equipment, catch 
basin or drains. Installation space is 35% less than for 


WATCH WESTINGHOUSE LUCILLE BALL 


no vaults, pressure-relief 


DESI 


Inerteen®-filled units. Low weight makes balcony mount- 
ing practical, saving valuable floor space. 


Lower maintenance costs 


Maintenance cost is considerably less than for liquid-filled 
units. There are no gauges, valves or gaskets to maintain, 
no liquids to handle or recondition. 

Single responsibility 

Westinghouse assumes full responsibility for engineering, 
manufacturing and field service for every Westinghouse 


self-contained Power Center—-and for each component. 


Ask your Westinghouse distributor or local representative 
for the full story of the Ventilated Dry-Type Power Cen- 
ter ... or the particular Power Center from the Westing- 
house full line that best fits your needs. J1-70905 


ARNAZ SHOWS CBs 


you CAN BE SURE...1F IT Westi nghouse 


TV MONDAYS 





Consulting Firm Sells Stock 
Lockwood, Kessler and Bartlett, Inc., of Syosett, 


Long Island, a consulting engineering firm which 
does no construction work, is selling its stock on 
the open market. The Long Island consulting firm, 
which specializes in highway design and also is 
well known for its photogrammetry, hopes to be 
listed on the American Stock Exchange by the end 
of the year. 


Why did the firm “decide to go public?” John 


H. Mitchell, vice president and treasurer, explained 
that the new financial arrangement will have a 
number of advantages. First, it provides the firm 
with working capital and with the tools for future 
expansion and diversification — in the field of en 
gineering, of course. Also, prior to the sale the 
firm's stocks had no established value. Now the 
company has marketable securities. Proceeds from 
the sale of the stock can be used to retire bank 
loans, and if desirable, to exercise the company s 
option to purchase its presently leased offices. 


Most of the firm’s preferred stock 96.3 per 
cent — is held by Ford Bartlett, president. He also 
has 40 percent of the Class B stock. Of the re- 
maining Class B stock, J. J. Darcy, executive vice 
president, holds 10 percent, and Francis V. du 
Pont, director, has 7 percent. 

All of the stock placed on the market 150,000 
is Class A’ stock. The 
Class B will be converted to Class A on a share 


shares at $7 per share 


for share basis in three equal amounts in 1962, 
1964, and 1966. in the meantime, dividends on 
Class B are limited to 1 percent (on a per share 
basis) of any dividends declared on Class A. 

Of the 150,000 shares sold, more than 15,000 
were purchased by company employees. At present, 
the firm has no stock option plans, but it is being 
considered, Mitchell said. 

Will engineers lose control of this engineering 
firm? Mitchell says it is impossible. Under New 
York State law, the chief executive officer of any 
corporation practicing engineering must be a li 
censed engineer or surveyor. Besides, the three 
company officers retained 57 percent of the stock, 
and by custom, all engineering design drawings 


prepared by the firm are stamped by an office 
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giving him personal responsibility for the caliber of 

engineering work done. 
Why did Lockwood, Kessler and Bartlett select 
this particular time to go on the open market? 
Mitchell 


said. “This had been under consideration for more 


“No particular reason for the timing,” 


than two years.” 

According to the prospectus, contracts on hand 
last year-end were reported at $6,327,958 « ompared 
with $6,154,977 at the end of 1957. Of these 
amounts $4,240,427 had been earned as of Dec. 31 
1958, compared with $3,660,615 at the end of 1957 
Net income after taxes in 1958 was $150,469 


Southern Italy's Growth 


Cassa per il Mezzogiorno, the Southern Italy De 
velopment Fund, has borrowed $70 million from 
the New York investment market, the World Bank 
and the European Investment Bank to continu: 
expansion of its public works programs in agri 
culture, transport, and public health. The loans will 
help to finance the Mercure thermal clectric powe! 


project south of Naples and two industrial projects 


Rehabilitation program for southern Italy includes 
this recently completed Flumendosa Dam in Sicily 
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GRACIOUS 
LIVING CALLS FOR 





THERMAL 


When the Plaza Hotel in Houston planned 
to modernize its air conditioning system, Ther- 
mal multi-zone units were chosen to assure the 
year-around comfort of the Hotel’s transient and 


permanent guests. 


The Thermal line of quality equipment is 
famous for long life and efficient operation— 
which means it can be specified with confidence 
to deliver years of satisfaction. Thermal Engi- 
neering equipment includes central plant air 
conditioners, multi-zone air conditioners, cooling 
and heating coils, sprayed coil units, heating 


and ventilating units and air cooled condensers. 


Detailed catalog available. 


H. E. Bovay, Jr. 
Baxter Const, Co. 
Massey-Graves Co 
McMillan Equipment Co. 


Consulting Engineers 
General Contractors 

Mech. Contr. 
Thermal Sales Rep. 


Agents in principal cities. 





Quality Products Since 1945. 


THERMAL ENGINEERING 
CORPORATION 


2605 W. DALLAS . P. O. BOX 13254 
HOUSTON 19, TEXAS 





in Sicily, the SINCAT and CELENE petrochemical 
plants. All three jobs have high economic priority 
in the program for developing Southern Italy. 
The Mercure project encompasses the construc- 
tion of a 210,000-kw thermal-electric station on the 
Mercure River 120 miles southeast of Naples. The 
plant will burn locally available brown coal. This 
project forms part of a power expansion program 
conducted by a group of companies controlled by 
the Societa Meridionale di Electtricita (SME). 


Aluminum Pedestrian Bridge 


To connect an existing hospital building to the 
University of Michigan’s new $8.5-million medical 
science building in Ann Arbor, Giffels & Rossetti, 
architect-engineers of Detroit, designed a 245-ft 


long enclosed bridge. Suspended 25 feet above the 





Aluminum pedestrian bridge at University of Michigan 
medical science building, designed by Giffels & Rossetti. 


ground by center columns, the 12/-ft by 12%-ft con- 
course makes extensive use of fluted sections of 
aluminum panels. The architecturally graceful pe- 
destrian span blends with the modern medical 


science building, the largest in the nation. 


Manila Bay Facelift 

The firm of Rader and Associates, Engineers and 
Architects, Miami, Florida, has been retained by 
the Philippine government to blueprint a $14-mil- 
lion program for the expansion and modernization 
of shipping facilities at the Port of Manila. This 
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PROVISION FOR 
RELUBRICATION 


New Rubber Spiral Idler 49 
Defies Corrosion, Abrasion—\&% 
Prevents Build-up of Sticky, 
Hard-to-Handle Materials 


Here’s the conveyor idler built to last longest in punishing corrosive 
atmosphere or extreme abrasive service! What’s more, its exclusive self- 
cleaning rubber spiral prevents build-up of sticky, hard-to-handle 
materials! 

The numerous design and construction advantages of this new 
Hewitt-Robins idler are shown in the illustration. Here’s what they mean 
to you in terms of cost-cutting, time-saving, operating advantages. 


POSITIVE SEALS 


PRECISION OVERSIZE 
BALL BEARINGS 


BETTER BONDING OF RUBBER 


TO WIRE ROPE 


@ LONG LIFE. Neoprene spiral, completely covering wire rope, prevents 
attack in corrosive atmosphere. Uninterrupted spiral gives smooth flex- 
ing, maximum strength. Precision sealed bearings can be relubricated 
for still longer life. 
@ SELF CLEANING. As the spiral turns, it ‘‘works” any material out of 
the grooves as they change shape. This action is most effective with 
sticky materials which tend to build up on common types of idlers. 
@ CONTINUOUS BELT SUPPORT. The new rubber spiral design “‘moves’”’ 


along the entire width of the belt; therefore, pinching and sharp bending 
of the belt are eliminated. 


SMOOTH, NATURAL TROUGH — CONTINUOUS BELT SUPPORT 
POSITIVE SELF-CLEANING ACTION 


HIGH TORSIONAL STRENGTH 


@ SELF TRAINING. Belt training problems are greatly reduced by 
readily conforming rubber spiral, and by elimination of material build-up. 
@ EASY REPLACEMENT. The spiral, wire rope, and bearing assembly 
simply lifts out of its brackets—no tools are needed. The complete idler 
fits standard conveyor stringers. 
@ TRUE OPERATING ECONOMY. Under conditions where convention- 


al idlers fail prematurely, the Hewitt-Robins rubber spiral idler will 
pay for itself many times over. 


Deliveries of this revolutionary new idler are now being made 


NEOPRENE RUBBER CONSTRUCTION 


in 18, 24, 30, and 36 inch belt sizes. For further information z g 
check your H-R distributor, or write Hewitt-Robins, Stamford, ra © & 
Connecticut. Ask for Bulletin 6-13. < z ° 
/ a2 6 = 
/ a =2 
r : £5 eS 
‘ = “= @ 
_@ HEWITT-ROBINS 
THE NAME THAT MEANS EVERYTHING a 





IN BULK MATERIALS HANDLING SYSTEMS... 
CONVEYOR BELTING AND IDLERS - POWER TRANSMISSION DRIVES - INDUSTRIAL HOSE - VIBRATING CONVEYORS, SCREENS AND SHAKEOUTS 
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HEAVY STEEL WELDED FRAMES 


iy stANDARD MOUNTING FEET 


— 
ome 








tracing and design aid 


"PORTABLE LIGHT BOX 


Convenient—Saves time 







and space 








@ PORTA TRACE fit Jer n droftt 3 t rd of 
may be pplied with T Square th tlachments 
n be used with draw than ' 

= ol f ' hting; stainle teel tram hatter 5 { 
diffuser top; built-in switch; rubber feet—available in 5 sizes 
up to 36 » 48 starting at $32.50 
Writ t / mpl te inf t 
: oO 

I INC. 
DEF cl WALL STREET 


BINGHAMTON, N.Y 


N/E|O] - |RIALY 


LEADER IN LOUVRED CEILINGS 


NEW 
FROM 


ALUMINUM 


SC MINI-CELL” LOUVRED CEILINGS 


e with 12” 





x2” x ¥%” cells 


« exclusive CEL-LOK* 
PROCESS 


A NEW CONCEPT cco 
IN LOUVRED CEILINGS 


Now available — Alumi 





1,” © New CEL-LOK PROCESS for locking louvre blades 
num Louvres with ¥% at each intersection guaranteed prefabri- 
x 2” x Ye” cells. Neo Ray cated alignment, dimensional stability 

. 5 e Visual comfort high efficiency with Neo- 
MINI-CELL louvres now = * pay MiNI-CELL iouvres in Baked White Enamel 

or Ripple-Tex for very low brightness 

e Easy-to-install inverted Tee-bar grid systems 
‘ = a louvres simply lay into position 
x 4 or 3’ x 3’ modular e ldeal for ceilings, skylites, air diffusers... 


grid systems (or to many, many applications 


Special sizes to 48” x 48” and larger 
specification) with the ° : 

f ) e Available Neo-Matte Alumilite or other finishes 
following advantages. on request 


make possible overall 
luminous ceilings in 2’ 


Send for following literature: ... New Product Bulletin N-58 (Mini-Cell) 
... Sweet's Architectural File for 1959 
... Louvred Ceiling Catalog No. 544 


NEO-RAY PRODUCTS, 


INC. 


315 East 22nd St. + New York 10,N. Y. 
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will include dredging of the channel and turning 
basin as necessary. Increasing Philippine commerce, 
bolstered by free trade relations with the United 
States, and rapid development of mining activities 
industrial production, and hydroelectric capacity, 
have made the expansion program for one of the 
world’s largest landlocked harbors a necessity. A 
feasibility report now being prepared will be sub 
mitted as the basis for a loan request to the Ex- 


port-Import Bank for the project 


Huge Paper Board Mill 
The chief problem in the construction of a $14- 
million paper board mill, recently brought into 
operation at Thatcham in Berkshire, England by 
the Reed Paper Group, was the low-lying and al 
most completely level conditions of the 40-acre 
site. Several streams intersected the site, and du 
ing spring these tended to overflow their banks, so 
before site clearance began they were diverted. 
Normal spread type foundations were rejected 
as they would have involved deep excavations 
which might have affected the stability of the main 
rail line between London and the west of England 
which runs along the southern perimeter of the 
site. Proximity of this railroad also limited the 
amount of water pumped from excavations, since 


excessive pumping would have drawn sand particles 





Cast-in-place concrete piles, 2400 in all, support this new 
paper board mill at Thatcham in Berkshire, England. 
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EVERLASTING 

VALVE Co 

JERSEY ciry 


wl Less than 


ye 


VY, turn 
opens or closes 


When 

you need... 
e Quick action 
e Leak-Prooft Seal 
e Minimum Pressure Drop 
e Straight-through full flow 
e Valves that cannot wedge or jam 
e Self-grinding rotating dise 


Specify Everlasting Valves 


EVERLASTING 


For more 


Ms a 


information Boiler BUS, a 
WRITE Service 
for these Valves 
bulletins. , 








EVERLASTING VALVE CO., 51 FISK STREET, JERSEY CITY 5, N. J. 
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BOILER BLOW-OFF 

Quick acting, also handwheel 
ss and angle types. 

For pressures up to 600 psi. 








GENERAL SERVICE 
Where drop-tight seal and full 
flow is essential. 








CYLINDER OPERATED 
Can be remotely controlled, 
electrically or manually. 








STEAM JACKETED 
Assures free flow of viscous 
materials. 











WEIGHT-OPERATED 
For automatic drains or emer- 
gency shut off. 








VALVES 


€v 406 





wy 100% 
\-- MAUTOMATIC 
TANK 
GAUGING 


Dependable remote reading tank contents gauges 
using a closed hydraulic transmission system. No 
power required 


Several sizes available. Approved by Underwrit- 
ers Laboratories and Factory Mutual. UL ap- 
proved switches 


Write for complete details, to Dept. C 

















of proven quality 


© qo 
oun 1920 


THE LIQUIDOMETER corp. 


LONG ey gree CiTY 1. NEW YORK 


Self- Energizing 
REXON “K” GASKETS 


y PREVENT 
LEAKS 


SPEED 
PIPE-LAYING 











REXON “K” Rubber Gaskets 
“pack” the pipe joint tight 
under compression, preventing leakage in or out 
of the pipe joint. Self-energizing action causes 
Gasket to seal even tighter as water pressure 
increases. Made for standard bell and_ spigot 
concrete pipe, REXON “K” Gaskets “snap-on” to 
the pipe, and the pipe is quickly coupled into the 
line. Wet trenches do not delay the work. Made 
of acid-resistant rubber, they never deteriorate. 

REXON No. 2 PIPE COATING protects concrete 
pipe against deterioration by hydrogen sulphide 
gas, oils, greases and solvents. It is synthetic 
hard rubber which vulcanizes to pipe by catalytic 
action, not by evaporation which causes pin-holes. 


WRITE FOR MORE DETAILS. 5104 


HAMILTON KENT MANUFACTURING CO. 


Kent, Ohio ORchard 3-9555 








out of the ballast ground stratum, also causing 
settlement or movement of the tracks. 
Cast-in-place concrete pile foundations were 
adopted. In all, 2400 were cast, the average depth 
Around the piles, 10-ft 


deep concrete mats were constructed and these in 


of boring being 22 feet. 


turn interconnected by cast-in-place concrete ties. 

All concrete work was carried out under strict 
supervision. Aggregates and materials were first 
tested at the contractor's research department, 
after which the mix was designed accordance 
with the specifications. 

The plant's power station also rests on cast-in- 
place pile foundations, with columns of this build- 
ing supported by pile caps. Ground floor concrete 
slabs are carried from concrete beams connected 


between pile caps. 


Modernistic Parking Garage 
Construction is under way tor a 5-story, $70-car 
parking garage for the staff of the Henry Ford Hos- 
pital in Detroit. The modernistic structure features 
an open-deck split level arrangement of floors, con- 
nected with short ramps and bridged at half levels. 
The sculptured grille enclosing upper levels will 
screen from view the vehicular activity and pre- 
sents an attractive pattern necessary for its com- 
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New parking garage for Henry Ford hospital, designed 
by Albert Kahn Associated Architects and Engineers, Inc 


patibility with the residential characteristics of the 
neighborhood. The screen has nearly 2000 hyper- 
bolic parabaloid-shaped precast concrete panels. 

Albert Kahn As- 


sociated Architects and Engineers, have introduced 


The building's designers, 


natural light into the center of the structure by 
separating the two sets of floor slabs and placing 
an 8-ft wide skylight across the opening. 


Finnish Power Expansion 

Finland, only now undergoing her industrial revo- 
lution, is in the throes of a power facility expansion 
unprecedented in her history. With power urgently 
needed for Finland’s ri ipidly growing industry, 
four hydroelectric and nine steam plants went on 
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Complete firing system in one package. 
Every factor that affects firing effici- 
ency is engineered into the unit at the 
factory. The unit includes: (1) Single 
or dual-fuel burner, with complete fuel 
handling systems. (2) Forced draft air 
supply. (3) Enclosed control panel, with 
instruments mounted, factory wired and 
tested, and with signal lights and gauges 
that afford a complete reading at a 
glance. In the oil-gas units, fuels can 
be switched automatically, or with the 
simple flick of a switch. 


... for Mutual Benefit Life’s 


fine new buildings in Newark, N. J. 


Fire low cost residual oils 
The heavy residual fuel oils (No. 5 and 6) 
have higher heat value than light heating 
oils, yet cost less per gallon. 

The Iron boiler-burner units 
shown here fire these sluggish oils with com- 


Fireman 
plete dependability. They protect against fuel 
emergencies because they can fire any grade 
of oil, light or heavy. 


Gas or oil—switch fuels instantly 
Dual-fuel models fire either gas or oil, and 
can be switched either Dy manual or auto- 


Send coupon for further information 


matic controls. In some areas gas rates are 
substantially less for customers whose steam 
plants switch automatically from gas to oil 
firing when outdoor temperature falls below 
a certain level, relieving the load on main 
gas lines when demand is highest. 


Fires all types of boilers 


Iron Fireman residual oil firing (with or 


without gas) is available in complete boilet 
service Connections 


burner units ready for 


or as a package firing system that can be 


applied to any type of boiler 


IRON FIREMAN MANUFACTURING COMPANY 


3149 West 106th Street 


4 


Cleveland 11, Ohio 


n Canada, 80 Ward Street, Toronto, Ontar 
Please 1 intor r n ir re 


for oil, 


AUTOMATIC FIRING EQUIPMENT 


Name 


FOR OIL - GAS - COAL 
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—from the discharge to atmosphere 
of air, steam and other gases, with a 
Burgess-Manning Snubber. They are 
available with such plus features as: 
spark arresting; air cleaning; heat 
recovery; and surge control. 


Send us an outline of your problem 
for recommendations and literature. 


BURGESS-MANNING COMPANY 
Sound Enginuriog Yudyustrial Silencen Division 


9233 Sovereign Row, Dallas, Texas 





solves movement and temperature 
problems in curtain wall joints 


Movement due to winds and temperature extremes pose a 
trying problem for designers of curtain wall buildings. The 
joint material must seal out water, dust and air but 
must remain flexible and resilient under these conditions 
Hornflex, a thiokol formulation, provides a squeeze-stretch 
range of 325% and stays firm and elastic over a temperature 
range from 50°F BELOW ZERO to 250 F. 

Other uses for Hornflex are to fill and seal surface joints 
in bridges, highways, swimming pools, etc. Laboratory test 
and job applications indicate that Hornflex, properly in- 
stalled, will provide excellent protection for periods up to 
25 years and more 

Like complete details? Write for Hornflex Technical Bul- 
letin to Dept. H51-1229 


e 


Plants: Long Island City, Chicago, Houston, Los Angeles, San Francisco, Portland, Ore., Toronto 


A. C. Horn Companies 
SUBSIDIARIES & DIVISIONS 


Sun Chemical Corporation 
750 Third Avenue, New York 17, N. Y. 


Sales Offices and Warehouses throughout the United States and Canada 


166 





the line in 1958, boosting production by 200-mil- 
lion kwh. Under construction are hydro and steam 
plants with a total capacity of 625,000 kw. 

Of the hydroelectric plants just completed, the 
unit at Kaltimo with a capacity of 38,000 kw is 
the largest. But there is a trend to larger and more 
efficient hydro. stations. Pirttikowski station will 
have a capacity of 130,000 kw and the plant at 
Valajaskoski a capacity of 50,000 kw. 


Award-Winning Educational TV System 

Fred S. Dubin Associates, Consulting Engineers 
of Hartford, Connecticut, did the mechanical and 
electrical engineering on the senior high school 
in Concord, Massachusetts that was given an 
award by The American Association of School 
Administrators for its “unusual educational tel- 
evision system.” George J]. Giannoni, an Associate 
of the firm, designed the system that has stirred 


nationwide interest among educators. 


Spanish Pulp Mill 


Stadler Hurter International Ltd., Consulting En- 
gineers of Montreal, Canada, will) work with 
SERETE, Ingenieurs Conseils of Paris, in’ the 
planning and design of a chemical pulp mill for 
Empresa Nacional de Celulosas de Huelva, Madrid. 
The mill will be located in southern Spain near 
Huelva, the port from which Columbus sailed for 
the new world. 

The mill will produce 100 metric tons per day 
of dissolving pulp as well as unbleached and 
bleached grade pulps, using Eucalyptus Globulus 
and Eucalyptus Rostrata as raw materials. Stadler 
Hurter is conducting laboratory and pilot plant 
pulping tests in Canada to determine the optimum 
process, and will design all pulp mill phases of 
the project. 

\ gravity dam is now under construction on 
the Rio Meca river to supply process water for 
the mill. SERETE will design the steam plant, 


mill services, and all civil works. 


Standard Plans and Specifications for Schools 


California’s Citizens Commission on Public Schools 
is studying the controversial question of why the 
state’s new schools cannot be constructed from 
standard plans and specifications to avoid repetitive 
engineer and architect fees. Commission Chairman 
Fordyce V. Cowing has pointed out that since the 
War, California has spent about $2000 million for 
new schools, representing some $160 million in 
engineer-architect fees. 

Commission members favoring stock plans point 
to successful mass production of residential hous- 
ing and industrial construction and the fact that 


there are common terrain problems throughout the 
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COOLING HEATING CONDITIONER 


g y ’ : 
TIT Where there’s a need, there’s a Dunham-Bush product! 


d The new “CHC” Cooling-Heating Conditioner continues the Dunham-Bush 
it pattern of product progress providing “‘one-source-one responsibility” for all your air 
a conditioning, heating, refrigeration and heat transfer needs. 


‘CHC’ “CHC” is a compact fan coil unit for mounting between-the-studs of a wall structure, 
+ designed to meet the smaller space and capacity requirements of motels, hotels, 
apartments and residences. Together with Heat-X Package Water Chillers, 
"We Dunham-Bush Pumps, and Water Savers, all the necessary equipment to meet 
J complete specifications are provided. 
eee en? ~ p I I 


CENTRIFUGAL 


_ 


Dunham-Bush “CHC” units are available in two basic sizes—Model CHC-150 

and CHC-300. The standard unit is basically designed for free standing use readily 
adaptable for semi-recessed applications. Each standard unit can be wall mounted, 
fully exposed or semi-recessed, as required for “off the floor” installations. Matching 
trim pieces are available for finishing purposes On semi-recessed applications. 


Other available features include fresh air wall boxes to meet ventilation requirements 
calling for the introduction of fresh air up to 20°, of the rated CFM: rear discharge 
sections and grilles to permit discharge of up to 507, of the rated CFM to adjacent 
rooms where the standard unit is installed on a common interior partition 


Keep up-to-date on the latest! Write for complete “CHC” specifications or call 
your Dunham-Bush sales engineer. 


FETT} equipment for COMPLETE SPECIFICATIONS 


USAGE IS LIMITED 


Dunham-Bush, Inc. DUNHAM BUSH 


AIR CONDITIONING + REFRIGERATION + HEATING + HEAT TRANSFER 


WEST HARTFORD 10 e CONNECTICUT e« U. S. A. "aan 


( WHERE WATER ) 
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The “Pick” of 
MINNEAPOLIS 


600 Rooms with bath from $5.50 


NO CHARGE FOR CHILDREN 
FREE RADIO AND TV 
AIR-CONDITIONED ROOMS 


Delicious Cuisine and Beverages 
* WAIKIKI ROOM 
* JOLLY MILLER 
* COFFEE SHOP 


FEderal 3-3177 
Thomas P. Ryan, mgr. 


| yO - 
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availabilit 
When you specify Reznor gas heaters, you can do so with 
contidence that the equipment you call for will be available 
when it’s needed, anywhere in the country. Substantial 
stocks of all the most frequently used models (both unit 
heaters and duct furnaces) are maintained by Reznor 
distributors in more than 200 cities. And if the units you 
call for don’t happen to be available from distributor stocks, 
shipments from the factory can be made to meet any 
reasonable schedule 

AVAILABILITY is just one of many reasons’ why 
Reznor is right for a wide variety of commercial and 


industrial buildings. Ask your Reznor distributor for details 
or write for your free copy of “Modern Heating”. 


““4REZNOR 


~ 
WORLD'S LARGEST-SELLING DIRECT-FIRED 


ZiCUNIT HEATERS 


Reznor Manufacturing Company, 78 Union Street, Mercer, Pa. 
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state. California's three major weather areas — dry, 
wet, and mild — also are not considered to be in- 
surmountable obstacles in the development of state- 
wide standard plans and_ specifications by those 
favoring the change in policy. 

Opponents of the stock plans say that states which 
once advocated this type of planning have dis- 
carded it as uneconomical in the long run. Stand- 
ardized plans also are not feasible because there 
are numerous individual factors that govern the 
design of a particular school at a given location — 


soil, weather, and terrain being largely variable. 


Thin, Square Fluorescent Lamps 
Both Westinghouse and General Electric have pro- 
duced experimental fluorescent lamps that resemble 
large thin glass tiles and give good light output 
and efficiency. This new shape provides an area 
source of illumination, offering advantages over 
the incandescent’s point source and the conven- 
tional fluorescent tube’s line source. They can be 
made of heavy, shock-resistant glass and used in 
Hush installations on roadways and runways. 

The thin design shows promise of reducing build- 
ing costs since less space will be needed in ceil- 
ings and walls for mounting lighting equipment. 
Another advantage claimed for the new design is 
reduced maintenance cost. In present fluorescent 
lighting fixtures, it is necessary to clean the tubes, 
the reflector, and the diffusing element of the 
fixture. These new lamps incorporate all three of 
these elements, and it will be necessary to clean 
only the outer glass surface. 

These new lamps are not yet in production. Both 
companies are working closely with lighting engi- 
neers and architects to determine optimum sizes 


and styles. 


Lubrication-Free Bearings 

A bearing has been developed in the United King 
dom for use where oil lubrication is either impossi- 
ble or undesirable. These “Polyslip” bearings con- 
sist of a porous sintered bronze matrix impregnated 
with PTFE  (polytetrafluoroethylene). A layer 
0.0005-in. thick of PTFE also is formed on the sur- 
face of the bearing. During the initial run-in period, 
this film of PTFE is transferred to the bearing sur- 
face of the journal, and there is no contact between 
metal surfaces. 

If there is a breakdown of this solid film, bearing 
temperature rises causing the PTFE in the sintered 
bronze pores to expand, thereby reforming the lu- 
bricant film and reducing bearing temperatures. 
The life of these bearings are increased by the 
presence of liquids, in which the bearings may be 
partly or wholly immersed, and by the use of cer- 
tain additives with the PTFE film. = 
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Cut Eire Hazard 


Replace obsolete 
under-capacity 


breakers with 


low cost, high speed 


4.16-kv 


oilless units 


TV Vee Ps 


PA. 


‘ Plan 
te sley 
shead... 


MODERNIZE! 


In plant after plant, it’s possible to eliminate a fire hazard . . . reduce 
maintenance . . . provide modern high speed interruption . . . plus ade 
quate interrupting and continuous-current capacity with Allis-Chalmers 
replacement breakers. 

Existing cables and structures can be used with these replacement 
breakers. Low cost modernization can thus be provided in power- 
generating and substation facilities. The air magnetic breaker, together 
with its sturdy metal enclosure, can be installed in the masonry cell or 
open-type iron pipe framework previously occupied by the obsolete oil 
circuit breaker. Buswork, disconnect switches, current transformers, 
and cables can all be retained. 

Modern features of breaker include: 5-cycle interruption, flame 
retardent insulation, safety interlocks, full steel floor in breaker com 
partment, automatic shutters, one man disassembly. Interrupting capac 
ities from 75,000 to 250,000 kva available. 

For details contact your nearby A-C man or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


A-5977-GI 











Steel pipe beneath the surface carries the 
circulating warmth that keeps the runway 
clear and safe in all sorts of weather. 


steel pipe 


snow melting sy 
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Planes don’t fly when they can’t get off the 
ground—or back down again. But when the 
runways are clear of ice and snow, thanks to 
steel pipe snow melting systems, they will 
fly on schedule. 

Beneath the surface of the runways, a lattice 
of steel pipe carries a solution of warm 
liquid, radiating sufficient heat to melt the 
snow as quickly as it falls. The big planes 
come in, out of a stormy cloud, onto a clear, 
clean landing strip, without circling in stacked 
formation while tractor snow-plows 
try to fight back the drifts. 

Hundreds of airport runways will be 
weather-proofed with steel pipe snow removal 
systems during the next few years. It’s 
another example of the many kinds of jobs 
that steel pipe can do best. 
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A History of Technology by Fried- 
rick Klemm is an outstanding con- 
tribution in a fascinating field, and 
the translation by Dorothea Waley 
Singer is well worth reading. 
Writers of the history of tech- 
nology quite frequently strive to 
place this subject ina general his- 
torical environment by relating it 
to culture, science, politics, and 
human psychology. Unfortunately 
this effort only infrequently has 
born fruit it is a most difficult 
challenge. The efforts to give “the 
broad view” sometimes have been 
little more than a placing of “facts” 
from political, cultural, and other 
history alongside those from the 
history ol technology and then 
hoping that a “relationship” has 
been established because the 
“facts” occurred simultaneously. 
Friedrich Klemm, librarian of 
Munich's great German Museum 
for the history of technology, by 
contrast, has compiled and written 
a history, of technology that 
weaves the thread of technological 
development into the broad fabric 
of history. The success of his ven- 
ture will be fully appreciated by 
those who are familiar with the 
earlier literature in this field. It 
may be that Klemm has succeeded 
because he has not attempted too 
much when the writing of the his- 
tory of technology is yet a “new” 
field; he has not written a narrative 
history of western technology but 
has skillfully related by highly 
intelligent, informed, and readable 


commentaries a number of well 


Books 


Parallel Reading for 


Consulting Engineers 


chosen and pertinent selections 
from various historical sources. 

In his longer introductions to the 
various historical periods and in 
the shorter introductions to the 
readings selected for these periods, 
Klemm shows his familiarity with 
general history and with the his- 
tory of technology. He strives to 
demonstrate the lively interplay be- 
tween the varied kinds of history- 
making forces (including the free 
will of the individual) and_ tech- 


nology by choosing readings from 


philosophers, churchmen, politi- 


cians, manufacturers, scientists, en- 
gineers, and others. These readings 
and Klemm’s commentaries have 
been skillfully related, and he has 
convincingly developed several ma- 
jor themes for each of the periods 
with which he has dealt. 

In his introduction to the read- 
ings he has selected for the Graeco- 
Roman period, Klemm emphasizes 
the impact of commonly held 
value-judgments on technological 
progress. He reminds us that 
Plutarch wrote of Archimedes, “he 
possesses such a lofty spirit, so 
profound a soul, and such a wealth 
of scientific theory, that although 
his inventions had won for him a 
name and fame for superhuman 
sagacity, he would not consent to 
leave behind him any treatise on 
this subject, but regarding the work 
of an engineer and every art that 
ministers to the needs of life as 
ignoble and vulgar, he devoted his 
earnest effort only to those studies 
the subtlety and charm of which 
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wre not affected by the claims of 
necessity.” Little wonder that the 
Greeks did not strive for “better 
things for better living through...” 
technology. 

While Klenim’s major argument 
is that technology held a subordin- 
ate position in this period he does 
not fail to illuminate other facets 
of the environment that affected 
the character of technology. By 
way of illustration, Klemm notes 
that the needs of religious ritual 
for the wondrous dictated Hero of 
Alexander’s invention of intricate 
machinery for mysteriously open- 
ing temple doors and kindling alte 
fires; and that the need of the state 
produced a_ relatively high type 
technology of artillery-making. 

Among his readings for the 
Graeco-Roman period, Klemm in- 
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Lynn White) who have 


demonstrated the technological 


historian 


legacy of the Middle Ages. 
Klemm 
this interpretation as he emphasizes 


associates himself with 
the impact of Christian morality 
and philosophy on technology. 
Klemm writes, “by means of a 
series of discoveries, and not least 
by the Christian teaching that 
men are created free by Nature, 


and are all equal before Christ, the 


Christian Middle Ages succeeded 


in building a civilization which no 
longer, like that of antiquity, rested 
on the backs of slaves, but to a 
greater and greater extent derived 
power from machinery.” 

The selections of readings for 
the Middle Ages convincingly sup- 
port the argument that Christianity 
stimulated man to impose his will 
upon the “things” of this world, as 
a means to the end of perfecting 
the spirit. In the first half of the 
12th century a churchman, quoted 
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by Klemm, wrote “it is precisely 
in order than Man may be given 
full opportunities to make his own 
discoveries that he is left to dis- 
cover by his own reason . . . those 
glorious arts .. . of painting, weav- 
ing, sculpture, foundry, and count- 
less other arts > The church- 
man wrote further, “the goal and 
object of all human activity and 
effort . . 
to recovery of the primal purity 


. should be directed either 


of our Nature, or to assuagement 
of those evils to which our life 
today is necessarily subject 
These medieval sentiments are 
closely akin to those of the 20th 
century humanist who foresees the 
elevation of human spirit through 
the mastery of the material world. 
The selections are by no means 
altogether serious or learned. 
Klemm has varied his presentation 
well, including such human inter- 
somewhat 
self- 


composed epitaph of the wander- 


est documents as the 


vain — but not irreverent — 


Konrad 
Kyeser (“there perished in a 
strange land Konrad Kyeser of 
Eichstaett, a man friendly, open- 


ing medieval engineer, 


handed, gentle, sociable in his deal- 
ings; . . . eloquent too”). Equally 
remarkable is Villard de Honne- 
court's professed reason for writing 
his “sketch-book” (c. 1235): “Vil- 
lard de Honnecourt greets you, and 
begs that all those who work with 
the help given in this book will 
pray for his soul and will keep 
him in memory.” — It is unlikely 
that the editor will express himself 
similarly in the next issue of Con- 
SULTING ENGINEER. 

find 


the selections for the 


Perhaps the reader will 
some. of 
Renaissance somewhat less stimu- 
lating than those in the medieval 
section. This depends upon his 
interest in detailed descriptions of 
technological processes: a 16th cen- 
tury brass foundry, for example. On 
the other hand, the material is 
spiced by a selection from Leon- 
ardo da Vinci in which he casually 
mentions his ability to paint and 
sculpture (“I can carry out sculp- 
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ture in marble, bronze, or clay, and 
also | can do in painting whatever 
may be done’) while he empha 
sizes his skill as a military engineer 


(“Ll have a sort of extremely light 


and strong bridges, adapted to be 


most easily carried, and with them 
Vou may pursue 


Hee from the enemy” ). 


In the selections for the Baroque 


1Sth 
Klemm has included 


period (late 17th and early 
century ) Dr 


some highly interesting and un 


and at any time 


common documents. In one excerpt 
a British advocate pleads for a re- 
markably sensible concept of 
patent protection as early as 1602 
(Klemm believes that a sound pat- 
ent law contributed measurably to 
the development of technology in 
Britain), and there is a description 
by the 17th 


Huygens of his gunpowder engine 


century scientist 
and the manifold applications en- 
visaged for this prototype of an in 


ternal combustion engine. Through 
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his selection of related documents 
for this period, Klemm has eftec- 
tively reminded us how Huygens’ 
assistant Papin evolved the steam 
engine (atmospheric) out of his 
master’s gunpowder engine.” As is 
the case with manty other selec- 
tions, the text on Hu ogens’ engine 
is enlightened by contenrporary 
illustration. 

The section on the “Age of Ra- 
tionalism” makes clear the impor- 
tance of the French spirit of 
rationalism during the 18th century 
for the history of technology. En- 
couraged by the monarchy — which 
was to be overthrown at the end 
of the century the Academy of 
Sciences sponsored a lengthy study 
of manufacturing processes in 
France. It was intended that the 
study, Descriptions of the Arts and 
Crafts, published between 1761 and 
1789 would make known and gen- 
erally useful the best manufactur- 
ing techniques. Upon completion 
of publication the work included 
121 parts with over 1000 plates. 

Equally impressive was the con- 
tribution of the great French Ency- 
clopedia compiled by the enlight- 
ened critics of absolute monarchy. 
Klemm notes that the editor of the 
Encyclopedia, Diderot, who wrote 
many of the articles on technology, 
never tired of visiting factories and 
processes. The Descriptions con- 
tributed substantially to the im- 
provement of French manufactures, 
and the Encyclopedia convinced 
revolutionary-minded — bourgeoisie 
of the importance of technology. 

Again in the introduction to the 
19th century (the period of indus- 
trialization ), Klemm demonstrates 
his comprehensive concept. He 
notes the significance of advances 
in chemical technology for the In- 
dustrial Revolution in England; he 
reminds us that there were many 
miles of railroad tracks before there 
were steam engines to pull the cars 
along them; he gives a brief selec- 
tion that brings forth the drama 
and tragedy of a mill riot in Man- 
chester early in the 19th century; 


he does not ignore the effect of 
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industrialization upon the human 
psychology (a phase so aptly 
chosen); and he includes a selec- 
tion from the 19th century German 
industrialist, Friedrich Harkort 
that reveals a contemporary s 
awareness of the political signifi- 
cance of the advancing railway 
technology (with a railroad from 
the Ruhr region to Bremen-Ham- 
burg the Germans could avoid pay- 
ment of the Rhine tribute that was 
exacted by the Dutch). 





While the importance of the age 
of the Industrial Revolution for the 
present day cannot be denied, it is 
interesting to note that Dr. Klemm 
only gives about 50 of his nearly 
100 pages to this period; a marked 
contrast to many general histories 
of technology which give a third 
or a half of the available space to 
the period since 1800. More than 
likely Klemm’s emphasis upon the 
earlier periods gives this volume a 
certain freshness and_ originality, 
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and the history of technology an 


infrequently encountered depth. 

The final selection on the most 
recent period is stronger when 
dealing with the rise of American 
technology in the late 19th century 
than when treating the 20th cen- 
tury. Using the eyewitness accounts 
of European travelers to America, 
Klemm provides a vivid impression 
of the impact that the burgeoning 
New World technology made upon 
technically informed visitors from 
the Old. On the other hand, the se- 
lections on 20th century technology 
appear to give undue emphasis to 
the German scene (Lilenthal writes 
about flying; Ferdinand Braun 
about radio; and C. Bosch about 
the progress of chemical tech- 
nology). This criticism, however, 
might stem from American chau- 
vinism, and it is only fair to note 
that a long excerpt from the of- 
ficial American report on the first 
atom explosion is included. 

The translation by noted British 
historian of science Dorothea 
Waley Singer of the German edi- 
tion (which appeared in 1954) is 
praiseworthy. Klemm’s style is so- 
phisticated, and 25 centuries of 
technical terminology are formid- 
able. There are very few transla 
tion errors: Singer gives the im- 
pression on page 325 that the 
American states were only united 
after the Civil War — Klemm wrote 
that the 
kaempft” (fought together); and 


states “zusammenge- 
Singer translates on page 335 that 
the machine was “the sole element 
in North American life” while 
Klemm wrote that the machine was 
an “eigentliche Lebenselement” 
While 


not a translation error, the reader 


(intrinsic element in life). 


should note that the phrase Gen- 
eral Electric Co. on page 353 
should not be taken as the Amer- 
ican company which had not been 
founded at the time but is a trans- 
lation of Allgemeine Elektricitaets- 
Gesellschaft (the German firm ). 
This excellent translation of a 
splendid contribution to the his- 
tory of technology when taken all 
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For The Office 


sicN, by Ephraim Viertels; 
Publishing Company, N.Y.; 
This text, 
form, provide 
prehensive review of the 
Kither as a reference 
an aid to the 
problems, it belongs in the 


sulting engineer's library. 


Aim PoLLuTion CONTROL, 
Faith; John Wiley 


N.Y.; $8.50. This effectively 





Hughes 


University 


SIMPLIFIED PROBLEMS IN STRENGTH 
OF MATERIALS AND STRUCTURAL DE- 
Arco 
$5.00. 
in problem-and-answer 
sa practical and com 
basic 
principles of structural engineering. 
work or as 
solution of everyday 


Con- 


by W. L. 
& Sons, Inc., 
illus- 








im reasons why 

A. 0. Smith Permaglas ” 
glass-protected (ns) 
smokestacks are your 
best investment 


VN QQ AON = 


Through res uf ..a@ better way 


th 


GLASS 
CAN'T 
RUST! 








3 to 5 times longer life than unlined steel stacks 
corrosion resistance regardless of excess condensate 
low maintenance — glass can’t rust 

lightweight — lower foundation cost 

lower cost — glass protection now within reach of all 


tough, durable — remarkable resistance to impact 
or abrasion 


easy to install — no need for special equipment or 
highly skilled workmen 
Write Dept. CE-69 for the 

Remarkable Facts! 


PERMAGLAS SMOKESTACK SALES 
PROCESS EQUIPMENT DIVISION 
MILWAUKEE 1, WISCONSIN 





trated new book discusses the air 
pollution problem in language not 
directed at the specialist. It is in- 
stead directed at those who want 
an understanding of the over-all 


problem, and the best means of 


dealing with it. Some of the newer 
aspects of air pollution — automo- 
bile exhaust and radioactive fall- 
out — also are covered. 

METAL- 
Addison- 


ELEMENTS OF PHYSICAL 
Albert G. Guy; 
Wesley Publishing Company, Inc., 
Mass.; $9.50. This highly 
technical book is for the 


LURGY, by 


Reading, 
engineer 
with a major interest in metallurgy, 
fundamental 
A valu- 
able Appendix is included on the 


covering in detail the 
principles of this science. 
literature of metallurgy discussing 


usefulness of various texts, hand- 
books, nomographs, patents, jour- 
nals, and manufacturers’ literature. 


BUILDING CONSTRUCTION ESsTI- 
MATING, by George H. Cooper; Mc- 
Graw-Hill Book Company, Inc., 
N.Y.; $7.50. The 


this popular quick-reading text 


second edition of 


covers in detail all phases of con- 
tracting and is of considerable 
to the 


The mechanical trades section now 


value consulting engineer. 


includes separate chapters on 


plumbing, heating, and air condi- 


Many 
amplify the text 


tioning. good _ illustrations 


ILECTRONIC Cincurr THEORY: DE- 


vices, Mopens, Circurrs, by Henry 
J. Zimmermann and Samuel J. 
Mason; John Wiley & Sons, Inc., 
N.Y.; $10.75. This book, 


implies, is for the electrical engi- 


as its title 


neer. It deais with methods of 
analyses of electronic circuits, with 
the model concept emphasized. Ex- 
tensive graphical and geometrical 
interpretations of analyses are in- 


cluded as an aid. 


To Order Books 


List titles on firm letterhead and send to: 
Reader Service Department 
CONSULTING ENGINEER 
217 Wayne St., St. Joseph, Michigan 
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*MASTERPLATE is a registered trademark of The Master Builders Co. for its specially prepared, metallic aggregate for producing “‘iron-clad”’ concrete floors. 


~ 
WUenhbill type WD surface provides... 





UNEXCELLED FREEZE PROTECTION 


because it.js the only Completely Drainable surface! 





By pitching the core in the casing 3/16” per foot to- 





CORE PITCHED IN CASING 

















pe 





ward the water inlet end, water flows to the low 
point where it can be drained from Type WD surface. 


JUNE 1959 





AUXILIARY DRAIN HEADERS 


In addition to drains 
in the main headers, 
Nesbitt also locates 
auxiliary drain head- 
ers at the low end of 
the section to remove 
every trace of water 
fromTypeWDsurface. 

















Tt’s A FACT .. . Nesbitt offers the 

I only really drainable continuous 
tube water surface. Unlike conven- 
tional surfaces that rely on header 
and piping drains, Nesbitt Type 
WD water surface combines the 
effect of pitch (3/16” per foot) with 
the use of auxiliary drain headers 
(in addition to main header drains) 
to assure positive drainage of all 
tubes and return bends. Every trace 
of water can be drained from the 
section .. . none can be trapped and 
subjected to subfreezing air. Con- 
sequently, Nesbitt Type WD sur- 
face provides unexcelled protection 
against freezing. 
Get complete information on Nesbitt 
Type WD surface with all the bene- 
fits of conventional continuous tube 
water surface plus complete drain- 
ability. Write for Pub. 302. 


WUenhbilt 





Thermal Comfort All Ways 


Made & Sold by John J. Nesbitt, Inc. 
Philadelphia 36, Penna. 
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knew the difference!” 


... the difference between 
General Electric's new (}** 
dry-type transformers and , 


other dry-types 


When you specify General Electric dry-type or ___ 


transformers, you’re specifying satisfaction 7 
for your customer 

You're specifying customer satisfaction because General Electric dry-ty pe 
transformers are QUIET—most of them have sound levels of 45 decibels 
or below and are measured in accordance with NEMA standards. This means 
they can be used for such low noise level applications as hospitals and schools. 
One-piece frames and welded core clamps help eliminate lamination vibration 
for the life of the unit. Transformers above 25 kva ‘‘float on rubber,”’ prac 
tically eliminating noise transmission through mounting brackets and conduit 
to adjacent areas 

You also get customer satisfaction because General Electric dry-types are 
designed and built for long reliable operation. A completely new silicone 
insulation system is used for ratings from !» to 500 kva. Silicone insulation 
is moisture resistant; is capable of withstanding higher operating tempera 
tures, and consequently, will help reduce insulation failures, a common cause 
of transformer complaint 

Don’t take a chance on your specifications. Specify General Electric—you'll 


get the best without paying a premium, and you'll get a satisfied customer 


For complete product information on this new line of dry-type transform 
ers contact your local General Electric Distributor or Apparatus Sales 
Office. Section 412-11, General Electric Company, Schenectady 5, New York 


“Quiet, High Temperature dry-type transformers 


GENERAL @@ ELECTRIC 


SECTION A412-11 
GENERAL ELECTRIC COMPANY 
SCHENECTADY 5, NEW YORK 


Please send me the new Specifiers Guide, GEA 
6907, plus the new specifiers slide-rule calculator, 
GEN-181 

NAME 

TITLE 


COMPANY 





ADDRESS 


CITY ZONE STATE 
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LO-BOY 


CENTRIFUGAL 
ROOF EXHAUSTERS 


Enhance The Beauty 
Of Building Skylines 


Pend 


Lowest Silhouette Design 


FORWARD OR BACKWARD CURVE 
WHEEL WITHIN ... OR OUT OF 
SCROLL HOUSING 


Motor mounting on side of structure 
support... out of line of air stream 
reduces height of Lo-Boy models 
nearly 50°/, of older designs. 

LOW WIND RESISTANCE SIZES 10''-72"' 
600-47,000 CERTIFIED C.F.M. RATINGS 
@ QUALITY @ BEAUTY 

@ PROVEN PERFORMANCE 


See Sweet's File 20c/Amm or 
Write for bulletin CE100 59 


AMMERMAN (0., INC. 


P.O. Box 182 
Stillwater, Minnesota 


MEMBER OF THE AIR MOVING & 
CONDITIONING ASSN. 











B. Raymond Sayer, formerly man- 
ager of plant location surveys of 
The Austin Company, Cleveland, 
has been appointed manager of 
The Austin Company, Limited, an 
affiliate of the Cleveland firm, with 
offices in’ Montreal and Toronto. 
Sayers headquarters are in the 
newly established Montreal office, 
which was opened to expedite serv- 
ice to mining and other activities 
in eastern Canada and the Mari- 
time Provinces. 

Edward W. Willard, a member 
of Austin’s research division, has 
been named to succeed Sayer as 
manager of plant location surveys, 
in the Cleveland office. 


WILLARD CUTLER 


M. H. Cutler has been named en- 
gineering manager of Stone & Web- 
ster Engineering Corporation. Cut- 
ler, formerly assistant engineering 
manager, succeeds Fred W. Argue, 
who recently was named executive 
vice president of the firm. 

In other executive shifts, Thomas 
A. Fearnside, chief mechanical en- 
gineer, Was made. assistant engi- 
neering manager. Floyd F. Dedrick, 
formerly assistant chief mechanical 


engineer, will succeed Fearnside. 


Men 


in 
Engineering 


Robert L. Jones has been elected 
executive vice president and a 
member of the board of directors 
of Berger Engineering Co., Pitts- 
burgh, Pa. Jones formerly was as 
sociated with Koppers Co., Ine. 


JONES SVERDRUP 


General Leif J. Sverdrup, president 
of Sverdrup & Parcel, architects 
and engineers, St. Louis, has been 
awarded the Lloyd Kimbrough 
Medal of the American Institute 
of Steel Construction for “outstand- 
ing achievement in the engineering 
and design of  steel-frame struc- 
tures.” General Sverdrup is the 
third man to receive the award 
since it was established in 1938 in 
memory of the Institute's first presi- 
dent. Earlier recipients were Rob- 
ert Moses, New York City Parks 
Commissioner and Dr. David Stein- 


man, bridge designer and engineer. 


Charles H. Lee, 
neer of San Francisco, has formed 
Michael 


former chief 


Consulting Engi 


a partnership with 
es = . -* 
Praszker, his engi- 
neer, under the firm name of Lee 
and Praszker, for the practice of 


soil mechanics, foundation engi- 


¢ 
~ 


neering, and applied hydrology. 
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has solved your 
plug valve problem! 


Users of ACF Lubricated Plug Valves are enthusiastic 
about the performance of their valves. 

Whatever the service . . . whether the valves are small or 
large . . . whatever the lading . . . ACF Lubricated Plug Valves 
handle the most difficult valve jobs. 

For example: The shearing action of the cylindrical plug 
cuts through tough, stringy slurries clean as a knife—no stop- 
pages, constant flow. 

For example: You can see excess lubricant as it escapes 
around the neck of the plug—no build-up of excessive lubricant 
pressure; no lubricant forced into the line. 

For example: Special design requires a minimum amount 
of lubricant for servicing. 

For example: The valves may be installed in any posi- 
tion, and they fit into the smallest possible space. 

Specify ACF when your job calls for plug valves. They'll 
give you dependable performance, long life and economical 
operation. 

WRITE FOR CATALOG 400 


W-K-M Division of ACF Industries, Incorporated, 
P. O. Box 2117, Houston 1, Texas 
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Lubricated Plug Valves 


with round port, full pipe area 


This is the valve for heavy fluids and ladings. 
When open, the round port becomes an exact 
continuation of the pipe. There is no change 
in velocity, area, direction or cross-section of 
the lading. There are no pockets to trap the 
lading, and seating surfaces are sealed away 

from contact with the fluid flow. 
W-K-M provides a complete line of specially 
formulated lubricants for ACF Lubricated Plug 
800 for ACF lubricant 





ROYAL PRECISION 


Electronic digital computer speeds 
calculations, improves accuracy, 
cuts overtime by more efficient 
manpower utilization 


Meet job deadlines, optimize bids, 


better your competitive position! 


No more wasted hours in the solution of cut and fill, grade 
profile, traverse closure, field stakeout, highway alignment. 
The compact, completely mobile LGP-30 saves time and 
money in the design of highways, bridges, dams... gives 
you desk-side computation at remarkably low cost. 

The large capacity LGP-30 has a memory of 4096 words 
and is by far the easiest computer to program. Answers are 
printed out directly — require no deciphering. Self-cooled, 
the LGP-30 simply plugs into any convenient wall outlet... 
can be operated with only minimum computer experience. 
Auxiliary high-speed input-output equipment is available 
for system expansion. 

No expensive installation or air-conditioning required. 
Customer training is free. An extensive library of pro- 
grams and sub-routines is available—as well as member- 
ship in an active users organization. Sales and service 
facilities maintained coast-to-coast. For further informa- 
tion and specifications, write Royal McBee Corporation, 
Data Processing Division, Port Chester, N.Y. In Canada: 
The McBee Company, Ltd., 179 Bartley Drive, Toronto 16. 


* data processing division 





The firm’s offices and laboratory 
will remain at 58 Sutter Street. 

Dr. Willard Paul Berggren, Dean, 
College of Engineering, University 
of Bridgeport, was named Engineer 
of the Year by the Connecticut So- 


ciety of Professional Engineers. 


BERGGREN LOWE 


Malcolm G. Lowe, chief mechani- 
cal engineer for Quinton Engineers, 
Ltd., of Los Angeles, California, 
attended the International Confer- 
ence on Schoolhouse Heating and 
Air Conditioning held in Paris, 
France, last month. Lowe also will 
attend the summer meeting of Eng- 
land’s Institute of Heating & Venti- 
lating Engineers in Edinburgh, 
Scotland. This Institute is the Eng- 
lish equivalent of the American 
Society of Heating, Refrigerating & 


Air Conditioning Engineers. 


Milton C. Coon, Jr. has been named 
the new executive director of the 
Building Research Institute. Coon, 
secretary of the Institute, has been 


serving as acting executive director. 


COON CHELMINSKI 


Roman Chelminski has joined Sing- 
master & Breyer, New York metal- 


lurgical and chemical process en- 
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Here are 8 ways in which 
the PFI boiler can be of 
benefit to you: 


] It requires a minimum amount of space for a 
given power output. 

2 The pressurized furnace design assures economy 
by eliminating the induced draft fan and air in- 
filtration. This means savings in cost of fans, 


New B&W fuel, and operating power. 


Pre-assembly of many of the components of the 


* e 
PFI Oil-gas burning unit PFI Boiler is controlled in B&W shops, resulting 


in a reduction of the time and manpower re- 


provides maximum output quired for field erection. 


4 The PFI is designed to burn oil, gas, or a com 


in minimum space bination of the two. When it is equipped with 


a dual-fuel burner, it allows you to take ad- 
vantage of favorable market conditions. 
Cyclone Steam Separators ensure adequate water 
New Economical Power For Industry. This new B&W Integral- circulation which protects boiler tubes from 
Furnace Boiler produces high-quality, dependable steam eco- evertenting,. even with wile ant femquen 
cntnlisalte at oft aie Meat ; d the PFI. this “P. E changes in load. They also give you clean, dry 
ace y ats ratings. ptly eer the rt is UWEE _ steam at all designed ratings with high boiler 
Industry” Boiler is compact, easy to install, quick to meet rapid water concentrations. 
and wide load swings. It gives long, sustained operation, re- The drainable superheater design assures quick, 
quires little attention and is readily accessible for inspection, safe start-up and ease of storage. 
cleaning and maintenance. 7 Water-Cooled Burner Throat eliminates trouble 
Behind every B&W Boiler is almost a century of leadership some maintenance, costly repairs. 
in steam generation. In the past 25 years, over 4,000 B&W 8 All-welded Membrane Wall contributes to high 
Integral-Furnace Boilers have been placed in service. The special efficiency and reduces insulation requirements 
skills of B&W engineers, our national network of plants and 
engineering facilities are at your service. The Babcock & Wilcox 
Company, Boiler Division, Barberton, Ohio. 











FOR FURTHER INFORMATION ABOUT THE B&W PFI BOILER, 
WRITE FOR BULLETIN G-94. 


THE BABCOCK & WILCOX COMPANY 
6-932 BOILER DIVISION 
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WATER ISN'T CHEAP ENOUGH 10 WASTE 


W&T controlled chlorination saves water and 
lowers treatment costs. You get maximum 
water value and use... even reuse. 


Write for details on the new V-notch chlorinators: 


address Dept. S-137.25 


WV WALLACE & TIERNAN INCORPORATED 





25S MAIN STREET. BELLEVILLE 9,NEW JERSEY 


" 4 
now Add-To-Design paves THE WAY 
TO SIMPLER FEEDER INSTALLATIONS 





The W&T Series A-728 Dry Chemical Feeder 
forms a base for a complete feeder instal- 
lation. Standard components are available 
—designed for use with the Feeder. For 


instance, the A-728 permits 


use of hoppers in standard lengths 
and sizes—ending your hoppering prob- 
lems 


choice of solution tanks—corrosion 
resistant and tight for the chemicals you 
use 


direct feeder mounting of standard 
dust collectors, bag loaders, screens— 
eliminating extra structural supports. 
use of overhead supports—to elimin- 
ate your floor stress problems. 
This means you use standard components to 
build your own custom installation without 


special design . . . saves you time and money. 


@eeees 
Write us for information to help you build 


your own feeder installation—easily and 
simply. Address Dept MV-3.25. 


ay 
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WALLACE & TIERNAN INCORPORATED 





25 MAIN STREET. BELLEVILLE 9.NEW JERSEY 





gineers, as an associate. He _pre- 
viously was a senior partner of 


Knowles Associates for 12 years. 


An airport planning and financial 
firm, Leigh Fisher and Associates, 
of South Bend, 


come a permanent affiliate of the 


Indiana, has _ be- 
San Francisco Bay Area firm of 
Wilsey and Ham Engineers and 
Planners. Offices of the Fisher firm 


FISHER 


will be moved adjacent to Wilsey 
and Ham’s Millbrae headquarters 
Millsdale Park. 


Plans call for the establishment of 


in the Industrial 
combined offices on San Francisco’s 


International Airport property. 


New offices of Greeley and Hansen, 
Engineers, are located at 14 East 


Jackson Boulevard, Chicago, II. 


Robert Rosenwasser, Consulting 
Engineer, has moved his office to 


375 Fifth Avenue, New York, N.Y. 


Three Subject-Matter Specialists 
have been appointed to the execu- 
The H. K. 


Company, Cleveland firm of engi- 


tive staff of Ferguson 
neers and builders. They are Wil- 
liam T. Webster, director, pulp and 
Ross A. 


worthy, director, power plant. di- 


paper division; Lang- 


| 


LANGWORTHY 


WEBSTER 
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Dun-O-wal. 
+ D...=-R.... 


Amount of Steel 
(weight and quality) 


Design of reinforc- 
ing member (trussed 
and deformed) 


Results (Crack-free 
masonry walls with 
a backbone of steel) 


The Proven Answer to All Masonry Wall Reinforcing Problems 


Shipped in cartons with 
12 pcs 32"' long, 32 lin- 
eal ft. Shipping weight 
40 pounds. 


Pie tari: ee 


& 





Mail today for your free literature on better masonry 
wall construction 


Dur-O-waL 
Cedar Rapids, lowa 


NAME 
COMPANY 
CITY 
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Neoprene compound flanges with concave edges allow 


easy compression and tight control joints 


Dun-O-wal. 


Rigid Backbone of Steel For Every Masonry Wall 


Dur O wal Div , Cedar Rapids Block CEDAR RAPIOS. IA Our O 
¢, Box 628, SYRACUSE. N.Y. Our O wol Div. Frontier Mfg. ¢ 
PHOENIX, ARIZ. Dur O wal Prod 4500 € bord St, BALTIMORE. MD 
O walof TID N River St. AURORA, ILL. Dur O wo rod of Ala 
Box 5446, BIRMINGHAM, ALA C 


PUEBLO. COLORADO ur Ow 45 Utah Street, TOLEDO, OHIO 
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Open casing of SB pump with 
impeller elevated to show con 
struction design 


The heart of a pump is its impeller. Notice in the photo above 
the clean, efficient design of the double suction bronze impeller 
for Weinman Type SB pumps. All external surfaces are care 
fully machined and finished. Interior surfaces are hand finished. 
Result: More pumping capacity at economical, wear-saving 
motor speeds 
Weinman Type SB single stage, double suction, split case 
centrifugal pumps are designed for 14 to 15 hp motors 
1800 to 3600 rpm speeds. They handle a lot of different pumping 
duties. And maintenance costs are down-to-earth. Upper half 
of the casing is easily removed for inspection. Entire rotating 
element Comes out without disturbing piping, connections, fit- 
tings or drive) 
Other Weinman pumps 
feature this same efficient 
performance. See your 
Weinman pump specialist 
about compact, versatile 
Weinman Unipumps. 
They’re your best answer 
to a lot of your general 
service pumping require- 
ments. Mount anywhere 
horizontally or ver- 
tically . . . handle a lot 
of tough jobs with mini- 
mum maintenance. 


Write for 

free 

Weinman 
Complete Line 
Folder. 
Informative, 
useful. 


Type G Unipump. For hot or 
chilled water circulation, general 
service pumping 


WEINMAN PUMP 


290 SPRUCE STREET COLUMBUS 8, OHIO 
CENTRIFUGAL SPECIALISTS 





vision; and John M. Chambers, as- 
sistant director, chemical division. 

Under the Ferguson Subject- 
Matter Specialist program, 10 HKF 
experts have been named to new 
positions as divisional directors and 
assistant divisional directors. With- 
in this concept, these men will as- 
sume responsibility for the techni- 
cal excellence of both engineering 
design and construction of facili- 
ties in their particular fields. They 
are: J. P. Grilli, director, mining 
and metallurgical division; E. L. 
Heller, director, nuclear division; 
T. J. Hodgson, director, laboratory 
division; A. E. Neu, director, svn 
thetic fibers division; C. E. Baker 
director, industrial buildings divi 
sion; |. E. Flanders, director, chem 
ical division; KE. A. Barton, director, 
traffic engineering division; R. T. 
DePan, assistant director, pulp and 
paper division; C. M. Cantrell, as 
sistant director, nuclear division: 
and A. F. Ventura, assistant direc 


tor, laboratory division, 


a. 


CHANTBERS JANEWAY 


Cornell Janeway has been named 
vice president in charge of opera 
tions of Janeway Engineering Com 
pany, Detroit consulting and di 


velopment engineers 


At its Lllth annual meeting, the 
Boston Society of Civil Engineers 

oldest engineering Society in the 
United States — elected Edward ( 
Keane, vice president of Fay, Spot 
ford & Thorndike, as president for 
the coming year. 

Announcement also was made of 
the following elections: Dr. Arthun 
T. Ippen and James F. Brittain 
vice presidents Robert W. Moir 
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how the Ben | 
is put in Berless. lectric 


e Peerless Electric Roof Ventilators and all other 
Peerless Electric Air Moving Units must operate smoothly and quietly. Each one 


is electronically checked for dynamic balance while in actual operation. The 
meter board checks out each unit’s motor for amps and allowable current ratings. 
NEMA and AMCA specifications are met and exceeded. 

SEE OUR = f | if tC) 
CATALOG IN T\ ; : as 


’ 
SWEET FAN AND BLOWER DIVISION 


te Peerless. Clectuc COMPANY 


Also Manufacturing The Massachusetts Line 
WARREN, OHIO 
Member of the Air Moving and Conditioning Association, Inc. (AMCA 


















Charles Bruning Company, Inc., Dept.6-XX 
1800 Central Road, Mount Prospect, Ill. 
Offices in Principal U.S. Cities 


In Canada: 103 Church St., Toronto 1, Ont ~~ 
Please send me more information about Se 
your new low-cost Copyflex Model 42 eee Te 


Name Title 


Company 


Address 


Ce cece ce cee ee ee es ee we ee we 


All the benefits of “Inside” 
Reproduction for the price of a 
typewriter! 


You can believe it because it's from Bruning 
world’s largest manufacturer of Diazo 
reproduction machines and materials! 

The new, remarkable Copyflex Model 42 is 
actually priced no higher than a standard 
)ffice typewriter. Yet, with it, you make the 
same sharp, positive prints that are turned 
out by machines costing many hundreds 
of dollars. The amazing ‘'42"' takes tracings 
up to 42” wide by any length, produces 
prints for less than a cent for 8% x 11” size. 
. And anyone can operate it. Insert tracing 
™ and sheet of inexpensive Copyflex paper. 

‘ Exposed print is delivered in seconds. Apply 
Copyflex developer with easy-to-use 
pressurized spray can, and you have a sharp, 
ready-to-go print 

For the price of a typewriter, you put an end 
to costly delays for ‘‘outside’’ prints, high 
monthly bills for occasional prints, and waste 
of manpower for lack of prints. Mail coupon 
above, right now, for information. 


— GRUNING) 
Copytlex 


Low-Cost Diazo 
Reproduction at Its Best! 
























secretary; and Charles O. Baird 
Jr., treasurer. Elected to director- 
ships were |. C. Lawler, C. J. Kray, 
J]. M. Biggs, and F. L. Heaney. 


Victor M. Garcia, P.E. has been ap- 
pointed associate in charge of the 
San Juan, Puerto Rico office of Fred 
S. Dubin Associates. 


James A. Lang has been named 
chief of the electrical engineering 
section of Magney, Setter, Leach 
Lindstrom and Erickson, Inc., Min- 
neapolis architects and engineers 
Lang formerly headed his own con- 
sulting engineering firm, Lang and 


Cummings, Inc., in Minneapolis 


Vernon Akin has been named an 
associate of |. Donald Kroeker and 
Associates, consulting engineers of 


Portland, Oregon. 


Ellis P. Root and Gilbert \I. Nelson 
have joined the stafh of Benjamin 
Ki. Beavin Company, consulting 
engineers of Baltimore, Maryland 
Previously, both men were asso 
ciated with consulting firms in 
Baltimore and were engaged in 


highway design and related work 


Desso T. Mitchell formerly sani 
tary engineer of Franklin County 
Ohio, is now with The Jennings 
Lawrence Co., civil and municipal 


engineers, Columbus, Ohio. 


Marvin A. Sweet has been named 
a partner in the firm of W. B. Sem 
co & Associates, Los Angeles in 
dustrial engineering consultants 
specializing in order and flow sys 
tems, plant layout, materials 


handling, and warehousing. 


R. K. A. Jones, Ine. (formerly 
Jones & Associates) has moved to 
Highway 140 & St. Dennis Street 


Florissant, Missouri. 


A new consulting engineering firm 
Nelson, Haley, Patterson and 
Quirk, has been formed, with of 
fices at 911 Sixteenth Street 
Greeley, Colorado. Principals — of 
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the firm are LaVern Nelson, 
John Haley, William Patterson, and 
Willard Quirk. Previously, all prin- 


new 


cipals were associated with Harold 
Hoskins and Associates of Lincoln, 
Nebraska and Greeley, Colorado. 
The new firm offers professional 
engineering services in all phases 
of municipal improvements, high- 
ways, and structures. 

Chester Schiff, P.E. has moved his 


» i eT ry Ce 
consulting engineering offices to 


new and larger quarters at 150 


West 34th Street, New York, N.Y. 


Former executive engineers of M B 
Manufacturing Company have an- 
nounced the formation of the Un- 
holtz-Dickie Corporation, with of- 
at 2554 State St., 
Connecticut. Reported to be the 


fices Hamden, 
first organization dealing solely in 
professional engineering services on 
vibration problems, the new firm is 
set up to provide services on an 








for other 
PNEUMATIC SEALS 
see the other* 


GOODYEAR RUBBER CO 


We manufacture pneumatic seals of every 
small enough to plug a pin hole. 


man-made — for all industries. 


WRITE for free brochure “Rubbe 


*that’s us. 
auto tires. 


.. the original. Established 1872, 


2400 THIRD STREET * 





operating condition. Some are large enough to seal the shells of a wind tunnel. Others are 


We also manufacture to specification highly precise rubber products — both natural and 


OODYEAR RUBBER COMPANY 
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size and description — for every purpose and 


r Products for Industry”. 


we have no connection with the firm that makes 
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ASSURED SELF-LUBRICATING SECURITY 
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Equipment 
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Moteriols Handing Equipment Chemical & Refinery Pope, Food, Rubber Hydro Electric Gate Bearings he ™ 


Conveyor Systems Processing Plants 


Lubrite self-lubricating bearings offer great versa- 
tility in hundreds of fields where dependability 


and superior performance are of prime importa 


Lubrite 


Bearings, with clean, permanent, So 
maintenance-free self-lubrication are designed and specifications about 
to withstand severe loadings. temperature ex- Lubrite Self-Lubricating; 
tremes, submersion, corrosion and other adverse Expansion Plates and) 


conditions. 


Lubrite may be just the bearing you need in 


your designs to obtain better results. 


Consult our Engineering Department 
application. No obligation. 


LUBRITE 
MERRIMAN 


194 AMORY STREET, 


196 


& Textile Machinery 


on your 


BOSTON 30, 


ond Accessory Equipment 

Send for th’s free 20 page} 
Lubrite Manual No. 55—, 
it contains complete in-} 
formation, technical data 


nce. 


Bushings. Write today! 


Available soon — New Manual No. 
with complete technical 


56 
information about 
LUBRITE SELF-LUBRICATING BUSHINGS, 





BEARINGS & WASHERS. 


Write for your copy. 


DIVISION 
BROS... INC. 
MASSACHUSETTS 
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advisory, training, or task basis, 
covering the full scope of vibration 
problems including fatigue, shock 
and shake testing, designs to with- 
stand dynamic loads, suspension 
systems, noise control, and equip- 
ment and controls associated with 
dynamic testing. 

Officers of the new firm are: 
John A. Dickie, president; Karl 
Unholtz, vice president and chief 
engineering officer; Gerald Reen, 
secretary; and Donald McCluskey, 
treasurer. 


William H. Byrne, P.E. and asso- 
ciated companies, Byrne Associates, 
Inc. and Stevens & Wood Incorpo- 
rated, have moved to new and 
larger quarters at 50 Church Street, 
New York, N-Y. 


A new consulting engineering firm, 
Colton, Kool, & has 
been formed, with offices at 1276 
West Third Street, Cleveland, 
Ohio. The new firm offers services 


Associates, 


in all branches of engineering. 


A new architect-engineer firm, 
Rouse, Dubin & Ventura, has been 
formed, with offices at 55 West 
42nd Street, New York, N.Y. Prin- 
cipals are: Marshall J. Rouse, 
A.LA.; Milton Dubin, P.E.; 
August F. Ventura, R.A. 


and 


A new firm, lan Grad Associates, 
Consulting Engineers, specializing 
in mechanical, electrical, and in- 
dustrial engineering, announces the 
opening of offices at 114 East 32nd 
Street, New York, N. Y. Both prin- 
cipals of the firm, Aaron Zicherman 
and lan Grad, formerly were with 


Fred S. Dubin Associates. 


Alfred W. Sawyer, partner, Hazen 
and Sawyer, New York, has been 
named to the American Standards 
Association’s Standards Council. 


Charles R. Greenidge, formerly 
with Cellarius and Hilmer, has 
joined A. M. Kinney Associates 
York, as a 


ee 


of Cincinnati and New 
project architect. 
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THROW 
YOUR 
COMPRESSOR 
“UU! 
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*QOUTSIDE, THAT IS! KRAMER 





KRAMER’S outdoor compressor is the only compressor 


designed to operate outdoors for any application 
under all temperatures and weather conditions. 
Completely assembled, wired, tested and factory 


run-in, it arrives on the job ready to operate. Simple ee ecccccecs 
hookup eliminates costly installation and control 
adjustment time. Kramer’s outdoor compressor ends 
waste of valuable indoor space. 
WRITE FOR BULLETIN 


KRAMER TRENTON CoO.: Trenton 5, N. J. 


46 YEARS OF CONTINUOUS ACHIEVEMENT IN HEAT TRANSFER 
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Westinghouse equipment drives 


This is additional proof of the results you obtain when 
you use Westinghouse range of products, engineering 
knowledge, single-source responsibility and ability to 
supply a packaged, guaranteed unit. 


How do you move a 30-ton building at a uniform speed 
regardless of 60 mile an hour winds that might push 
with or against it? Westinghouse engineers solved this 
problem when they designed the automatic shelter drive 
vstem for the Douglas/ USAF THOR IRBM. 


Here is the installation—a fool-proof, self-controlled 
drive system. ‘The operator pushes the forward or reverse 
button—the system does the rest, quickly—surely. West 
inghouse React-O-Verse control automatically compen 
sates for wind pressures to determine the instantaneous 
power requirement to move the huge shelter smoothly 
and uniformly, regardless of wind direction or force. 
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Take advantage of these Westinghouse facilities when 
designing and building retractable shelters, hardened 
missile sites, erectors, lowering devices or launchers. 
Contact your local Westinghouse sales engineer or write: 
Westinghouse Electric Corporation, 3 Gateway Center, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. 

An illustration of a hardened missile site, suitable for 
framing, will be sent you if requested on your letterhead 


CONSULTING ENGIN 

















THOR retractable shelters 


The Westinghouse equipment includes: 75-hp crane and h« 
motor; d-c magnetic brake; double reduction gear and fly 
wheel unit; React-O-Verse control; pilot generator; manual ar 
automatic switch and controls; and floodlighting. 


st 


you Can Be SURE...1F 7s 


Westinghouse 


drive unit in the retractable shelter, missile, free standi 

WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS" 
wall of shelter and missile ere 

CBS TV MONDAYS 


Typical THOR installation, showing a breakaway view of tl 


é 


tor 
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SPECIFICATION... 
INSTALLATION... 
MAINTENANCE... 


with Auth 


©} Ol O} os elo @ a colepcotee! 


SYSTEMS 





AUTH Clock Systems feature 
Telechron-motored, self-starting 
movements. They 
operate directly on ever-accurate 
alternating current supplied by the 
central power station, without the 
use of master clocks, relays, recti- 
fiers or other auxiliary devices 

When current fails all clocks are 
collectively restored to correct time 
either manually or automatically 
By adding a program instrument 
and audible signals AUTH Clock 
Systems provide a simple and 
flexible method of programming 
activities of large groups in schools, 
industrial plants, etc. Simplicity is 
the keynote with AUTH Clock 


Systems 


synchronous 

















AUTH ELECTRIC COMPANY, INC. 
34-20 Forty-Fifth Street 


[CA] Long Island City 1, N. Y 


1 Please send booklet on AUTH Cen- | 
i iy lled Clock id Program 1 
' , ' 
' 

'N ‘ Title 
' ' 
' I ' 
' ' 
' Ad ' 
' ‘ 
1 Cit tat ' 
ae ' 
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New Projects 


ARIZONA 


Biddle & Young 

Phoenix, Arizona 

" Eighteen-story office building, Phoenix, 
Arizona. (mech.) $3.5 million. Client, 

Charles G. Polacek, architect. 

 Ten-story office building addition, 
Arizona. (mech., elec.) $1.5 

Client, Weaver & Drover, arch 


Phos HX, 
million 


 Kight-story office building addition, 
Bank of Douglas, Phoenix, Arizona. 
(mech., elec.) $1.3 million. Client, 
Charles G. Polacek, architect. 

‘ 


Iwo thousand-man mess hall and two 


line maintenance hangars, Marine auxil- 
iary air station, Yuma, Arizona. (mech., 
elec.) $1,350,000. Client, Charles G 


Polacek, architect. 


Johannessen & Girand and Earle V. Miller 
Phoenix, Arizona 

" Interstate highway design on 12 
Holbrook, Arizona. (highway) $2.4 
Client, Arizona Highway Dept 


mile s 
hear 


million 
CALIFORNIA 


Raymond H. Deddens 
Sherman Oaks, ¢ 
{ He nry CG, 
Redlands 


lion. Client 


difornia 
Clements 
Calif. (struc 

( lare H Day 


junior | 


civil) $2 
architect 


igh school 


] 
Nit 


John R. Anderson, Structural Engineer 


Pasadena, California 
€ Precast concrete tilt-up distribution 
San Bernardino, Calif. 12,000 


fect with wood bowstring trusses 


Walt house 
SCP 

and 
) $48,000 


rafter plywood sheathing compo 


struc Cli 


Service 


( civil 
arce 
P | 


sition roofing 
ent, United 
Sardis Lacy Waters & Associates 
Santa Clara, California 

* DeLaCruz overpass, Santa Ciara 
Crack 


Wel 


Calif 
ind overpass 


tracks 


Se paration structure 


highway and railroad civil 


Reported 


By Consulting Engineers 


struc., elec.) $2 million. Client, City of 


Santa Clara, Calif. 
COLORADO 


Engineering Consultants, Inc. 

Denver, Colorado 

* Remodeling into laboratory space for 
U.S. Denver Federal 
Center, Denver. elec.) $317,000. 
Adminstration 


Geologic Survey 
mech., 


Client, General Services 
FLORIDA 


Greenlees. Arboaast & Associates 

Stuart, Florida 

© Develop subdivision in Stuart, Florida 
for L. & R. Builders $20,000 
Client, Jos. D Andrew 
Lawler, Miami 


civil 
Robinson ind 


Fla 
GEORGIA 


Oliver K. Lewis, Jr. 
Albany, Georgia 
© Additions alterations to Phoebe 
Putney Memorial Hospital, Albany, Geor- 
gia. (mech. $85,000. Client Albany- 


Dougherty County Hospital Authority 


and 


ILLINOIS 


Charles N. Debes Associates, inc 


Rockford, Hlinoi 

© Waukegan shoppin center 36.000 
sq ft (civil, struc., mech., elec $300 
O00. Client, Trust 

© Lincolnwood shopping enter, 250.000 
Ss tt civil struc mech lex $3.5 
million. Client Conco Propertic 


George J. Chlebicki & Associates 
Harvey, Illinois 

* One-mg_ prestressed) concrete reservoil 
station. (civil, struc 
Client, Village 


gallon stand pipe 


and pump 
elec.) $190,000 
© 250,000 


water 


1 
of Posen 
" 
steel 
stru nech., elec 


supply civil 
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[ om F ‘ be er | eyes i ' 
rm hk 5 te: ff Sie 
IS LIKE A SERIES OF BODY PUNCHES! 
Little by little it “softens up” a pump discharge line for the final knock- 
out. Moderate slamming causes leakage, throws pipes out of line or 
causes other damage that may go undiscovered for years. Heavy slam- 
ming often causes serious damage and service interruption. 
Why risk trouble and service loss? Ludlow and Rensselaer List 310 
non-slamming check valves are non-slamming under the most severe 
conditions, thanks to adjustable spring tension. They are recommended 
as standard equipment wherever slamming is likely to occur. 
WRITE TODAY for L&R Check Valves Catalog, showing 3” 
to 30” sizes, with or without lever arm and spring. All POSITIVE CONTROL OF AIR 
materials and workmanship exceed the A.W.W.A. require INLET OR DISCHARGE is af 
ments for gate valves and fire hydrants, 
forded by Ludlow or Rensselaer 
‘ air and vacuum and air release 
valves 4 
4 
ppm Fy 
. uDLOW & ENSSELAER 5 
Ts 
VALVES AND HYDRANTS 
THE LUDLOW VALVE MANUFACTURING CO., INC., TROY N Y SINCE 1861 
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No other roof deck materia/ gives you 


so much insulation... w/th so much 


strength... at so /ittle weight / 


Y/ 
The figures tell the story 


INSULATION 1:6 mix portland cement and Permalite expanded perlite 


aggregate has a “k” of 0.58...“U” value of .219 
or 


for a 2” thickness with built-up roof. 








hast ttichael 1:6 mix has compressive strength of 180 psi — nearly 
13 tons/sq. ft. For greater strength, a 1:4 mix provides 
440 psi — more than 31 tons/sq. ft. 


WEIGHT 1:6 mix has dry density of 27 lb./cu. ft. A 2” thick 
slab weighs only 4% lb./ sq. ft. 


Fire safe. Handled and placed like any ordinary con- 
crete. Easily sloped to drain. Can’t rot... vermin 
proof ...termite-proof. For the complete story, see 
your Sweets File, or write 


os,° THE LARGEST SELLING 
e ma i e PERLITE AGGREGATE 
c IN THE WORLD 


Permalite aggregate is preduced by licensed franch'sees from perlite ore mined by Great Lakes Carbon Corporation 
Perlite Department, Great Lakes Carbon Corp., 612 S. Flower St., Los Angeles 17, Calif 
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$225,000. Client, Village of East Hazel 
Crest, Illinois. 


INDIANA 


Kenneth W. Dobert, Chester L. Stemp, 
Consulting Engineers 

Gary, Indiana 

{ Sewage treatment plant, pumping  sta- 
tion, lift stations, sanitary sewers. (struc., 
civil, mech., elec. $500,000. Client, 
frown of Chesterton 


Kenneth W. Dobert & Associates 

Crown Point, Indiana 

" Sewage treatment plant, alterations to 
existing sewage treatment plant, lift sta- 
tions, sanitary sewers. (struc., civil, 
mech., elec.) $75,000, Client, Hermit’s 
Lake subdivision 

" Sewage treatment plant, Hobart, Indi- 
ana. (struc., civil, mech., elec.) $30,000. 
Client, Viking Village subdivision. 

" Sewage treatment plant, Hobart, Indi- 
ana. (struc., civil, mech., elec.) $50,000. 
Client, Lake George Plateau subdivision. 
Sewage treatment plant, Merrillville, 
Ind. (struc., civil, mech., elec.) $100,- 
000. Client, Turkey Creek subdivision. 
* Sewage treatment plant, Gary, Indi- 
ana, (struc., civil, mech., elec.) $30,000. 
Client, Melody Lane Trailer Ranch. 


IOWA 


Bartels & McMahan Engineering Company 
Dubuque, lowa 

* Dredging and land fill for industrial 
sites. (civil) $128,000. Client, Board of 
Dock Commissioners, Dubuque, lowa 

{ Sanitary sewage pumping station. (civ- 
il) $25,000. Client, Board of Dock Com- 
missioners, City of Dubuque, lowa. 

* Water main on East 12th Street. (civ- 
il) $10,000. Client, Board of Dock Com- 
missioners, City of Dubuque, Lowa 

* Garage building. (struc. ) $24,000. Cli- 
ent, River Trails Bus Company 

© County roads. (civil) $100,000. Cli- 
ent, Dubuque County, Lowa 

" Sewer system. (civil) $180,000. Cli 
ent, Epworth, Lowa 

* Subdivision. (civil) $100,000. Client 
Schiltz Construction Co., Dubuque, la 
€ Subdivision. (civil) $100,000. Client 
Mettel Realty & Investment Company 
Dubuque, lowa 

" Subdivision civil) $100,000. Client 
Hillcrest) Builders, Dubuque, lowa 

© Subdivision civil $40,000, Client 
Steger Construction Co Dubuque, la 
© Subdivision. (civil $150,000. Client 
Willian Reilly Dubuque, lowa 

© Subdivision. (civil) $100,000. Client 
Wallis, Allen Dubuque, lowa 

" Street improvements. (civil) $175,000 
Client, Monticello, Lowa 

© Street improvements civil) $120,000 


Client, Cascade, Lowa 


Moore & Bouse 
Cedar Rapids lowa 
{ Junior high school, Linn County 


(mech., elec $350,000. Client, Crites 
Peifler & McConnell 
"Chemistry building, University of 
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Six steps to better curbing with Penn Ventilator 


SELF-FLASHING 
EXTRUDED ALUMINUM 
SONOTROL CURB 


That’s all there is to it. It’s the biggest advance yet in 
roofing curbs. Eliminates errors in the field . . . no more 
coordinating, flashing and waiting. You just place your 
order when roof opening dimensions are set... and the 
curb is delivered when you need it. Penn Ventilator is 
the single source of responsibility. You get ventilator, 


curb and damper . . . and everything fits. 


The self-flashing feature keeps units low to the roof and 
is used and approved by leading roofing material manu- 
facturers. All-aluminum construction of the new Sonotrol 
Curb reduces roof loading, saves time, makes it easy to 
handle. “ 
porous and weathertight, includes an integral neoprene 


I’’ beam design adds to its sturdiness. It’s non 


rubber gasket. Special acoustical insulated lining provides 
for sound attenuation, and eliminates condensation. 


Get complete details on this revolutionary self-flashing 
Curb that actually than the 
method of field construction. Your nearby 


Sonotrol costs no more 
“‘hit-or-miss”’ 


Penn Ventilator man has a sample section to show you. 





1. Butter 12” wide bed of plastic roofing cement 
around roof opening. 





ae Set curb in roofing cement. 
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6. Curb is now ready for ventilator 


ENN VENTILATOR CO., inc. 


GOODMAN & ALLEGHENY, Philadelphia 40, Pa. 
Representatives and Distributors in Principal Cities 
Charter member of AMCA 





A Leading Manufacturer of Powered and Gravity Roof Exhausters and 
Accessory Equipment for over 25 years. 
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PAPER MILL INSTALLS SECOND HARDINGE 
CLARIFIER FOR WASTE TREATMENT 


Phe P. HW. Glatfelter Company. paper 
manufacturers at Spring Grove, Pa.. 
have gone a step farther in keeping 
wastes from its manufacturing proc- 
esses out of the nearby Codorus 
creek. Recently, a $100,000 addition 
lo its waste treatment plant was pul 
into operation, It is a twin to a Hat 
dinge Clarifier that has been in use for 
a number of years. Besides doubling 
the mill's waste treatment capacity, 
it will help remove more solids from 
the main effluent flow. 


ENTER 
COLUMN 





Kach clarifier is 75 feet in diameter 
and 15 feet deep. They hold nearly 
a million gallons and will provide 
two hours’ settling time for the main 
effluent on its way to the Codorus. 
The main waste from the mill is 
pumped to the clarifier as) shown 
here. The clarifier removes fiber and 


clay residues from paper processing 


waters. The average amount taken 
out of the waste amounts to from LO 
to 15 tons a day. 


ACCESS WALKWAY 


RAISE LIMIT SWITCH 
AND ALARM 


AUTO - RAISE 
ROLLERS 


TORQUE 
TUBE 


FEED WELL 








Typical Hardinge Clarifier Drive Mechanism for large, center column supported units. 
“‘Auto-Raise'’ feature lifts the scrapers in case of an overload, preventing breakage. 


Bulletin 35-D-64. 


EARDINGE 


COMPANY, 
YORK, PENNSYLVANIA” - 


INCORPORATED 
240 ARCH ST. ° 


Main Office and Works 


New York - Toronto - Chicago - Hibbing - Houston - Salt Lake City - San Francisco - Birmingham - Jacksonville Beach 
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Iowa. (mech., elec.) $850,000. Client, 
Brown & Healey. 

© Fire station, Cedar Rapids, lowa. 
(mech., elec.) $160,000. Client, Crites 
Peifler & McConnell. 


KENTUCKY 


William M. Lewis, Jr. 
Portsmouth, Ohio 
"Four miles 69-ky 
Grays Branch, Ky. to 
lec.) $40,000, Client 


Electric Cooperative Corporation 
‘ 


transmission — line, 
Argentum, Ky. 
Grayson Rural 


I'welve mils 69-kv transmission line, 
New Foundland, Ky. to Maizie, Ky 
(elec.) $120,000, Client, Grayson Rural 
Electric Cooperative Corporation 

€ 69-kv, 2500-kva substation and = main- 
tenance building, Argentum, Kentucky 
(elec.) $70,000. Client, Grayson Rural 
Klectric Cooperative Corporation, 

© 69-kv, 2500-kva_ substation 
station, and maintenance building, Leon 
Kentucky, (elec.) $100,000. Client, 
Grayson Rural Electric Cooperative Corp 
 69-kv, 2500-kva substation and main 
tenance building, Maizie, Kentucky 
(elec.) $70,000. Client, Grayson Kural 
Electric Coope rative Corpor ition 


switching 


MICHIGAN 


Smith, Hinchman & Grylls Associates, Inc. 
Detroit, Michigan 

©" Wayne Hospital ( Ecorse Detroit 
Michigan. (struc., civil, mech., ele 
$16 million. Client, county 

© Garden City Hospital 
Mich. (struc., 
lion. Client, Osteopathic Hospital Group. 
* Flint Osteopathic Hospital, Flint, Michi- 
gan, (struc., civil, mech., elec.) $3 mil- 
lion. Client, Osteopathic Hospital Group. 
© Flat Rock Hospital, Flat Rock, Michi- 
gan. (struc., civil, mech., elec.) $2  mil- 
lion. Client, Osteopathic Hospital Group. 


Garden City 
civil, mech., elec. ) $2 mil- 


Finkbeiner, Pettis & Strout 

Toledo, Ohio 

* Sewers and sewage treatment, Onsted, 
Michigan, Preliminary report. Client, 
Village of Onsted, Michigan 


Harold N. Davidson 

Kalamazoo, Michigan 

" Police and municipal court building 
Kalamazoo, Mich. (struc.) $750,000 
Client, Stapert, Pratt, Bulthuis, Sprau & 
Crothers, architects. 


MINNESOTA 


Jos. V. Edeskuty & Associates 

Minneapolis, Minnesota 

{ Electrical distribution primary network 
system substation, underground 13.8 kv. 
(civil, elec.) $320,000. Client, City of 
Austin, Minnesota. : 


MISSOURI 
Albright & Friel, Inc. 
Philadelphia, Pennsylvania 


{ Expansion of sewage treatment. plant, 
Rehoheth Beach, Missouri. (struc., civil, 


CONSULTING ENGINEER 





Part of the University of 
Kentucky's Cooperstown 
Project—seven buildings 
containing 330 apart- 
ments for married students 


Architect: Brock & Johnson, Lexington, Ky 
Engineer: Stagg & Fisher, Lexington, Ky 
Heating Contractor: George Pridemore 
& Son, Inc., Lexington, Ky 

Distributor: Plumbers Supply Co., 
Lexington, Ky. 


MODERN UNIVERSITY HOUSING HEATED BY 
24 WEIL-McLAIN MODERN TYPE J GAS BOILERS 


For this handsome student housing project and characteristics of these modern heating units. 

its mate, the five-building Shawneetown Project, A total of twenty-four boilers is installed to heat 
University of Kentucky officials selected Weil- the buildings of the two projects. The wide range of 
McLain Type ‘J’ Cast Iron Gas Boilers. Selection sizes in which Type “J” Boilers are available per- 
was based on the performance and dependability mits accurate sizing to any heating requirement. 


WEIL-McLAIN TYPE "J" BOILERS OFFER THESE FEATURES FOR ECONOMY, DEPENDABILITY, LONG LIFE: 


2. 


Made of cast iron — corrosion- 
resistant. 

AGA approved minimum effi- 
ciency of 80°. 


. Develop full capacity as rated 


by I=B=R. 


. Compact design saves space 


up to 40°,. 


. AGA approved for all gases. 
. Available with AGA approved 


dual fuel manifold. 


. Electronic controls available 


as engineered part of unit 


- Only a vent required to carry 


off products of combustion 


. Lower maintenance—easily 


cleaned, no refractories, no 
motors, no fans, no tube re- 
placement, no water treat 
ment. 


.Can be assembled at any 


stage of building construction. 
Sections pass through ordi- 
nary door. 

Capacity easily increased by 
adding sections. 


WEIL: McLAIN 


BOILERS- RADIATORS 
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Weil-McLain Type “J” Boilers as installed at University of Kentucky 


Send for descriptive literature 


WEIL: McLAIN.... 3” 
C TYPE 


CAST IRON GAS BOILERS 
WEIL-McLAIN COMPANY 


MICHIGAN CITY, INDIANA 


Address literature requests to Dept. DD-69. 
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YOUR CLIENT: 


will he 


... as he did in MARCH? 


Too often electrical systems look bad in the summertime. 
High ambient temperatures trick thermal protective devices 
into tripping at points well below rated capacity. Electric 
typewriters stop half-way through important contracts 
air conditioners stop conditioning and the executive 
boiling point drops to dangerous levels. 

You can avoid such seasonal circuit troubles (and client 
dissatisfaction) by specifying Heinemann circuit breakers. 

What’s so special about Heinemann breakers? The ex- 
clusive hydraulic-magnetic operating principle: it eliminates 
all thermal elements. Ambient temperatures can soar or 
slide, but Heinemann breakers always interrupt at specified 
trip points . . . always carry their full rated capacity. De- 
rating 1s never necessary. 

And, Heinemann breakers interrupt instantaneously under 
short circuit conditions (at a realistic 1000% of the breaker’s 
current rating) . . . prevent needless circuit interruption with 
a controlled time delay that allows for harmless, transient 
overloads. 

Specifications calling for Heinemann circuit breakers pro- 
vide the finest protection available. Protection that more 
than pays for itself in terms of year-round efficiency and 
client satisfaction. 

Interested? You'll find all the facts and specifications on 
Heinemann panelboard circuit breakers in Bulletin 3103. 
Send for a copy. 


HEINEMANN ELECTRIC COMPANY 


127 Plum Street, Trenton 2, N. J. 





mech., elec.) $350,000. Client, City ot 
Rehobeth Beach, Missouri. 


MONTANA 


T. T. Heberly, Consulting Engineer 

Havre, Montana 

{1800 miles of telephone line including 
five central offices. (elec.) $1.5 million 
Client, Triangle Telephone Association. 
© System study for Sun River Electric 
Cooperative. (elec.) Client, Sun Riv- 
er Electric Cooperative. 


R. L. Prussing Engineers 

Billings, Montana 

Montana State College, boiler plant. 
(mech.) $225,000. Client, Montana. 
* Montana State College, women’s dor- 
mitory 22. (mech.) $300,000. Client 
architect. 

" Montana State capitol remodeling. 
(mech.) $1 million, Client, architect. 

£ Yellowstone Park Co. service station. 
(mech. ) $20,000. Client, owner. 

"St. Vincent’s Hospital boiler plant. 
(mech. ) $150,000. Client, owner. 

* Three Forks, remodeling of school 
heating. (mech.) $15,000. Client, owner. 
* Security Bank, Bozeman, Montana. 
(mech. ) $200,000. Client, architect 

" Powell high school. (mech $300,- 
000. Client, architect. 

Hardin schools. (mech. ) $250,000. Cli- 
ent, architect 

© Glasgow Air Force school addition 
(mech.) $50,000. Client, architect 

* Northern Montana College men’s dor- 
mitory addition. (mech.) $60,000. Cli- 
ent, architect. 

© Old peoples home, Sidney, Montana 
(mech.) $75,000. Client, architect 


NEBRASKA 


Fulton & Cramer 

Lincoln, Nebraska 

{ Municipal power plant expansion 
Sutherland, Nebraska mech., elec 
$200,000. Client, Village of Sutherland 
* Municipal powet plant expansion 
Madison, Nebraska. (mech., elec.) $180,- 
000. Client, City of Madison 
Municipal power plant expansion, Kim- 
ball, Nebraska. (mech., elec.) $500,000 
Client, City of Kimball 

" Paving, fkimball, Nebraska civil 
$150,000, Client, City of Kimball 

" Sewage — treatment plant, Plainview 
Nebraska. (civil) $100,000. Client, City 
of Plainview. 


NEW JERSEY 


Bogert & Childs 

New York, New York 

" Stage 2, trunk sewer and expansion ot 
existing sewage treatment plant, Bergen 
County, New Jersey. civil, struc 
mech., elec.) $22 million. Client, Bergen 
County Sewer Authority 


H. A. Martin Associates 
New York, New York 
" Sewage disposal system for St. Leo 
The Great church and school, Lincroft, 
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This propane tank wall shrinks... 
but free-standing FOAMGLAS* 
solves the insulation problem 


The strength of FOAMGLAS solved an unusual 
insulation problem posed by contracting tank walls in the 
nation’s first refrigerated propane storage plant. Designed 
and built by Stone & Webster Engineering Corp., for the 
Atlanta Gas Light Company, the storage facilities at River- 
dale, Georgia, consist of three steel tanks. Each is 70 ft. in 
diameter and 52 ft. high with a capacity of 1,297,500 gallons 
of refrigerated propane. 

When the tanks are pulled down to an operat- 
ing temperature of —46°F., their walls contract. Ordinary 
insulations—applied in direct contact with the tank walls 
—just won’t work. But the unique strength of FOAMGLAS 
permits its use as a free standing wall of insulation . 
self-supporting and separated from the tank walls by an 
air space. The same high compressive strength permitted 
placing FOAMGLAS beneath the tank floors as well as on 
the tank roofs, 


Insulating performance? /OAMGLAS is com- 
pletely moisture-proof to insure constant high insulating 
value for the life of the tanks . . . prevent condensation or 
freezing of moisture between insulation and tank walls. 
And since FOAMGLAS can’t absorb volatile hydrocarbons, 
it never becomes a fire hazard, 

Check the unique combination of benefits offered 
only by FOAMGLAS. Write Pittsburgh Corning Corpora- 
tion, Dept. R-69, One Gateway Center, Pittsburgh 22, Pa. 
In Canada: 3333 Cavendish Blvd., Montreal, Quebec. 
Pittsburgh Corning offers a complete line of mastics, tank coatings 


and other accessory materials specifically designed for use wit! 


FOAMGLAS. 


PritiorTrorTrTrseBbpuvwuR ie i ig 
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EVERY Othe 7 Middletown, New Jersey. (civil) $25,000. 
© un, *lonemions 


Client, Thomas Henry Moran, architect. 


» al Be ~ 
ENGINEER tong ae nt Bi | | 
= pert Michael M. Burris 
Mee “s OOTY ni: a Englewood, New Jersey 
will want | nag os * Hudson County Mental Diseases Hos- 
ANSON, oe ] . ] 


pital, Hudson County, New Jersey. ( civil ) 


these | tos ate. Client, Barnett Singer, architect. 
. i * Housing for the elderly, Paterson, N. J. 
FACTS . SetSss, OT ; (civil) Client, Kelly and Gruzen, archs. 
a ir, . * Tenafly drainage study, Phase 2, Tena- 


fly, N. J. Client, private developers. 


NEW YORK 
NEW EDITION 
Bulletin No. 31-A ~ a ' ; "< a recs & Grylls Associates, Inc. 
je etroit, Michigan 

"Chevrolet foundry plant, Massena, 
N. Y. (struc., civil, mech, elec.) $20 mil- 
lion. Client, General Motors Corp. 
“HOW TO SOLVE 


Milton Alpern, P.E. 

Wantagh, L.I., New York 

* Alteration of apartment buildings into 
modern apartments conversion of two 


buildings into one, New York City. 
PROBLEMS’ (struc. ) $250,000, Client, Rupeg Realty. 


. : , Joseph S. Ward 
ie DAY there is an easier way to accommodate thermal expansion Caldwell, New Jersey 


in piping! No need to install special devices—in virtually every Imperial House, 28-story apartment 
instance, you can put flexibility right in the line itself with house, New York City. (soil and foun- 
standard BARCO BALL JOINTS: dation studies) $20 million. Client, Fish- 


er Brothers, o er. 
1. SUPERIOR METHOD. New Steam Power Stations . . . Oil cla a 
Refineries . . . Chemical Plants ... Paper Mills . . . Office Buildings 


. Schools now are using this money-saving method. aria egies 


Buffalo, New York 

LONG LIFE. No rubber, no thin metal members subject to © Gypsum block manufacturing — plant, 
fatigue or ‘‘blow-out.’’ No lubrication, no grease packing. Self- Bronx, N. Y. (civil, struc., mech., elec.) 
adjusting; pressure sealing. $1 million. Client, National Gypsum Co, 


FIRE-SAFE. The joints have passed rigid fire, high temperature, 


Michael M. Burri 
and water quench tests. sic a 


Englewood, New Jersey 

SAVE SPACE, CUT COSTS. No pressure thrust — ex- * Rockland Village Subdivision, 262  in- 
pensive anchoring or bracing not required to hold piping in place or dividual homes, Orangeburg and Blau- 
in line. Cuts space required for pipe loops and U-bends. velt, New York. (civil) $5 million. Cli- 


oe ent, Atlantic Realty Associates 
VERSATILE. Easy to handle compound twisting movements, Bronx State Hospital, Phase 1, The 
wide variations in temperature and pressure—steam, air, oil, water, 


rpirnacne the Bronx, New York. (site grading, roads, 
ep eres enters landscape ) Client, Urbahn & Hart, arch. 


SEE your Barco Representative for information or write. Ask for 
. . Pond “ . ys . ae John H. Sheehan 
the new revised Bulletin No. 31-A, “How to Solve Piping Flexibility clei Bik Mak 
. . . = - . , 5 
Problems.” Engineering recommendations on request. Water dictcibution svstem. Cavill) 
$104,500. Client, Schaghticoke, N. ¥ 


SPHERICAL Donald E. Brill, P.E. 

CONSTRUCTION Williamsville, New York 

© Remodel office building. ( struc.) $35,- 

000, Client, Lutwack, Parrino & Maurin. 

© Warehouse and offices. (struc. ) $225,- 

000. Client, Milton Milstein, architect. 

MOVES IN " Three gasoline stations. (civil) $30,- 
ANY 000 each. Client, Gulf Oil Corporation. 

DIRECTION " Subdivision. (civil) $60,000. Client, 

Bartel Subdivision, Inc 

€ Subdivision, (civil) $150,000. Client, 

Chester Heiman. 


BARCO BALL JOINTS Bd Henry J. Campbell, Jr. 

Sizes 2” to 16”. Choice Mineola, New York 

of styles, angle or straight. " " New. firehouse, Bay Shore Fire Dis- 
Screwed, flanged, or welding ends. , trict, Bay Shore, New York. (mech., 
elec.) Client, Eugene §. Helbig, arch 


BARCO MANUFACTURING CO. " New lackey warchouse. and office 


572G Hough Street . Barrington, Illinois building, 30,000 sq ft, Roosevelt Field 





The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints 
In Canada: The Holden Co., Ltd., Montreal 
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PLEXIGLAS 


... for lighting that stands out and stands up! 


Good interior design includes lighting of the highest 
quality. That is why so many handsome interiors are 
lighted with equipment incorporating PLEXIGLAS® 
acrylic plastic diffusers. With PLEXIGLAS, you can be 
sure of clean, pleasing appearance, and highest effi- 
ciency in transmission and diffusion of light. In 
addition, the high quality of your lighting Jasts, 
because PLEXIGLAS stays free from discoloration on 
long exposure to fluorescent light, resists breakage, is 
a rigid material with a smooth, easily cleaned surface. 


We will be pleased to send you the names of manufac- 
turers of lighting equipment that includes PLEXIGLAS. 
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Shown above are 3-ft.-diameter domed diffusers of white 
translucent PLEXIGLAS, at conference room of Cluett, 
Peabody & Company, Inc., New York City. Interior 
design by Designs For Business, Ine., New York 


In Canada: Rohm & Haas Co. of Canada, Ltd., West Hill 
Crystal Glass & Plastics, Ltd., Toronto 


Chemicals for Industry 


rd ROHM & HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 





STROMBERG-CARLSON 


congratulates... 


U.S. Air Force Academy and 


Skidmore, Owings and Merrill, 


Architects and Consulting Engineers 


An installation of the magnitude and 
complexity of the Air Force Academy 
requires the most complete, flexible, ef 
ficient sound communication system 
We are proud that a Stromberg-Carl 
son system was selected 

This is one of the largest sound instal 
lations in the U.S., with almost 3,000 
speakers 

The system is unique in that simply 
by indexing one switch it can be used 
as an emergency system. Other impor 
tant functions of the Stromberg-Carlson 


svstem 


® Audible time signals operated from a 
master clock system 
@ “Satellite systems” in various areas 


which can operate independently 


@ Call-in stations with two-way conver- 
sation 

e Outdoor recreation areas are sery iced 
by loudspeakers and amplifiers in 
weatherproof housings 

The Stromberg-Carlson system at 
the Academy was “custom-engineered” 
from standard components. The econo 
my and flexibility of this arrangement 
are available to meet your needs in all 
types of construction. 

Our field engineers are available for 
consultation. And our factory-trained 
distributing organization is ready to 
handle installation and maintenance 
problems 

You'll find the name of your nearest 
Stromberg-Carlson distributor in the 
Yellow Pages under “Public Address & 
Sound Equipment.” 


“There is nothing finer than a Stromberg-Carlson” 


STROMBERG-CARLSON SC | GD 


oF GENERAL DYNAMIC 


SPECIAL PRODUCTS DIVISION 


CORPORATION 


ELECTRONICS CENTER 


1440 N. GOODMAN STREET * ROCHESTER 3, NEW YORK 


ELECTRONIC AND COMMUNICATION PRODUCTS FOR HOME, INDUSTRY AND DEFENSE IN 


CLUDING HIGH FIDELITY CONSOLES; SCHOOL, SOUND, INTERCOM, PUBLIC ADDRESS SYSTEMS | 
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Industrial Area, Roosevelt Field, New 
York. (mech., elec.) Client, John Harold 
Barry, architect. 

{ Utility site development for two new 
industrial areas composed of nine build- 
ings, Roosevelt’ Field Industrial Area, 
Roosevelt Field, New York. (mech., 
elec.) Client, John Harold Barry, arch 
© Delson, Levin & Gordon law offices, 
New York, New York. Alterations and 
modernization of existing building in- 
cluding installation of air conditioning. 
(mech., elec.) Client, Raymond & Rado, 
architects. 

© Svosset Community Hospital, Svosset, 
New York. New 200-bed general hos- 
pital. (mech., elec.) Client, Risso, Nel- 
son & Pope, consulting engineers and 
Siegmund Spiegel, architect. 


Sheehan Schweizer Associates 

Buflalo, New York 

" Public School 91, Buffalo, New York. 
11-story, 40 classrooms, office area, na- 
tatorium, gymnasium, cafeteria, audito- 
rium. (mech.) $2 million. Client, James, 
Meadows and Howard, architects. 

© Health and science building, Universi- 
ty of Buffalo, New York. 3-story, labora- 
tories, offices, instructional areas. 
(mech. ) $2,750,000. Client, James, Mead- 
ovs and Howard, architects. 

© Shopping center, East) Aurora, New 
York. (civil, mech., elec.) $2 million. 
Client, Nichols and Pearlman, architects 
* Public School 8, Buffalo, New York 
30-classroom addition with new boiler 
room for complete building. (mech., 
elec.) $750,000. Client, A. A. Ruimschik, 
architect 

* ParkEdge supermarket, Ponawanda, 
New York. (inech.) $500,000. Client, 
Milton Milstein and Associates, arch. 

* Soft-drink bottling plant, Cheektowaga, 
New York. (mech., elec.) $250,000. Cli- 
ent, Milton Milstein and Associates, arch 
* County Detention Home for Boys, But- 
falo, N.Y. (mech., elec.) $150,000. Cli- 
ent, Milton Milstein and Associates, arch 
 Three-story office building, Niagara 
Falls, New York. (mech., elec. ) $200,000 
Client Highland and Highland arch. 
© Church, Orchard Park, New York 
(mech., elec $150,000, Client, High 
land and Highland, architects, 


Gennaro Mianulli 

Brooklyn New York 

" Jewish center of East Flatbush civic 

Brooklyn, New York. (struc 
Client, Michael W. Frudais 


center, 

$200,000 
architect 
* Gasoline station, Brooklyn, New York 
$50,000. Client, Michael W 
Frudais, architect 


(struc 


P. Anthony Sarubbi, P.E. 

Yonkers, New York 

" Self-service laundromat, Yonkers, New 
York. Complete design and layout. of 
structure and equipment including archi 
tectural design. (struc mech.,  ele¢ 
$26,000. Client, Park Hill) Laundromat. 
{Crown Carpet Shop, Yonkers, New 
York. One-story showroom, 
steel and masonry bearing walls, long- 


structural 
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THE MATHEWS MODERNIZED HYDRANT 
SUPPLIES THE 4 FUNDAMENTAL 
REQUIREMENTS FOR 
EFFECTIVE COMMUNITY PROTECTION 


and many other quality features, too 


J Replaceable barrel for maximum efficiency 


& 
= 
(c® quickly replaced in case of accident without 
\ f excavating 


Cc 


Head revolves 360°; simply loosen bolts and 


o—7 
Pay —_ 
(< y rotate 
VV 


i= 


Stuffing box plate cast integrally with nozzle 
y-7 
a= section—eliminates extra part and provides 
\1/ 


f positive, leakproof construction 
\¥\ : 
S& 


Operating thread, protected by stuffing box 


plate, operates free of rust, sediment and ice 


Also Nozzle sections supplied with hose or 
pumper outlets as specified « Operating 
thread cannot be bent « Compression-type 
main valve prevents broken Mathews from 
leaking « Nozzle level can be raised or lowered 
without excavating « Bell, mechanical-joint, or 
flange-type pipe connections « Conventional 


or **O"' ring packings 


Made by _< - 
R. D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Vianufacturers of “Sand-Spun” Pipe (centrifugally cast in sand molds) 


nd R. D. Wood Gate Valves 











File Your Copies 


of Consulting Engineer 


in Attractive Binders 


FOR... 


@ PROTECTION 
@ EASY REFERENCE 
@ PERMANENT FILE 


These library binders have been especially designed to 
hold six copies of Consulting Engineer. Both the binder 
and its slip case are bound in attractive, long wearing, 


brown library fabric -stamped with gold leaf lettering. 


Single copies are easy to insert or remove from the 


binder, yet copies are held firmly. Copies open flat. 


The slip cases fit over the binders to keep out dust and 


dirt, assuring permanent protection with easy access. 


Binder and slip case $4.50 
Binder only (holds 6 issues ) $3.00 


Attractive addition to firm library or executive office. 


Consulting Engineer 


Wayne near Pleasant St. e St. Joseph, Michigan 





span joists, concrete retaining walls. ( civ- 
il, struc.) $110,000, Client, M. A. Cap- 
obianco, architect, 


NORTH CAROLINA 


William F. Freeman, Inc. 

High Point, North Carolina 

{ West side sewage treatment plant and 
outfall, High Point, North Carolina 
(civil, struc., mech., elec.) $1 million 
Client, City of High Point, N.C 

* Additions to water filtration plant and 
raw water station, High Point, North 
Carolina. (civil, strue., mech., ele 

$1.4 million, Client, High Point, N. ¢ 
" East side sewage plant and 15-mile 
outfall, High Point, North Carolina. ( civ- 
il, struc., mech., elec. ) $2.2 million. Client 
City of High Point, N.C. 

* Sewage treatment plant and outfall 
Greenville, N.C. (civil, struc., mech 
elec. ) $1,750,000. Client, Greenville, N.« 
* Sewage treatment plant and outfalls 
force mains, pumping stations, Edenton 
North Carolina. (civil, struc., mech 
elec.) $500,000, Client, Edenton, N.C 

© Sewage treatment plant and outfalls 
force mains, pumping station Madison, 
North Carolina. (civil, struc., mech 
elec.) $425,000. Client, Madison, N.« 

© Sewage treatment plant and outfalls 
force main, pumping stations, Weldon 
North Carolina. (civil, struc., mech 
elec.) $400,000. Client, Weldon, N.C 

* Sewage treatment plant, collection sys- 
tem, pumping stations, outfalls, James- 
town, N.C, (civil, struc., mech., ele 

$675,000. Client, Jamestown, N.C 

* Raw water intake and raw water line 
Sanford, N.C. (civil, struc., mech., elec. 
$425,000, Client, Sanford, N.C 


OHIO 


Proctor, Ingels & Stauss 

Cincinnati, Ohio 

{Saint Mary’s Hospital. (mech., elec 
$5 million. Client, Potter, Tyler, Martin 
and Roth, architects. 

* Hamilton County communication cen- 
ter. (mech., elec.) $250,000. Client 
Glaser & Myers, architects 


G. M. Goldsmith 

Cincinnati, Ohio 

{ Design laboratory building, Cincinnati 
Ohio. (struc.) $54,000, Client, engineer 
* Remodel salesroom and. office, Cincin- 
nati. (struc. ) $25,000. Client, engineer. 
{ Design warehouse, Norwood, Ohio 
(struc.) $25,000. Client, Standard Over- 
all Dry Cleaning Company. 


Finkbeiner, Pettis & Strout 

Toledo, Ohio 

" Waterworks improvements, Bluffton, 
Ohio. Preliminary report. Client, Village 
of Bluffton, Ohio. 

© Waterworks improvements, Genoa, 
Ohio. Preliminary report. Client, Village 
of Genoa, Ohio. 

" Relief sewers, Van Wert, Ohio. Prelim- 
inary report. Client, Van Wert, Ohio 

" Sewage treatment plant improvements, 
Bowling Green, Ohio, Detail plans and 
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FEET OF HEAD 


Charting one answer for 


From the smallest auxiliaries to giant, main system pumps, the 
range chart for Allis-Chalmers pumping units covers practically 
every requirement. This outstanding one-source equipment avail- 
ability is a good reason why A-C should be given “first call” in 
modernizing your pumping facilities. 

And complete line is only one “plus” for Allis-Chalmers. Teamed 


motors and control; customized standardization of parts and mate- 
rials; engineering assistance and nationwide service are others. 


Whatever your need in centrifugal pumps (and A-C builds units 
even beyond the chart shown), contact your representative or dis- 
tributor. For additional information, write Allis-Chalmers, General 


ALLIS-CHALMERS A-1023-Gi 


Products Division, Milwaukee 1, Wisconsin. 


qos 
nar 


every 


pumping 
meed 


Auxiliary service is the job for six 10x 8 A-C Main station application involves 12 
pumps. They are driven by Allis-Chalmers motors. A-C 72-inch Type SP pumps like that shown. 


GALLONS PER MINUTE 


2 
2 
° 
w 











to stay 
ohead... 


MODERNIZE! 








SELECTION MADE EASY 


A Ss a a AE Wc Ta, 


OF THE “WAFER” BUTTERFLY VALVE YOU NEED 
Lint RANGE OF PRESSURE DROP 


BME 2P FOR 7 CLABBESR OF ROCK WEL, METAL SEATED WAFER BUTTERFLY Valves 
if - 
UHM?) 
ROCK WELL ed 


BUTTERFLY VALVES | 











This new Bulletin No. 583 gives all the facts to help 

you select just the size and construction of valve for your 

air, gas or liquid lines. Illustrations—charts—tables are ar- 
ranged in a practical, easy-to-use manner. Write for your copy. 


W. S. ROCKWELL COMPANY 
Valves—Butterfly * Slide » Diaphragm °« Special 
2469 ELIOT STREET FAIRFIELD, CONN. 
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POSITIVE FOOTING, LIGHT WEIGHT 


Serrations scientifically designed to provide maximum positive footing and 
traction. High strength to weight ratio, minimum deflection, maximum safety, 
corrosion resistant. Bars cannot turn, twist, loosen or fall out. Write for 
complete details Bulletin CE-69 *Patents Pending 


Gary SUPER Galok alum- 
inum groting also avcil- CI, ROCKWELL-STANDARD 


able with plain bars. CORPORATION 
Both the serrated and 


plain types in sizes for STANDARD GRATING DIVISION 
every need 4015 E. Seventh Ave., Gary, Indiana 
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specifications. (civil, struc., mech., elec. ) 
$500,000. Client, Bowling Green, Ohio. 
* Sewage treatment plant improvements, 
Bryan, Ohio. Detail plans and_ specifica- 
tions. (civil, struc., mech., elec.) $400,- 
000, Client, City of Bryan, Ohio. 

* Sewage treatment plant improvements, 
Convoy, Ohio. Preliminary report. Cli- 
ent, Village of Convoy, Ohio. 


OREGON 


Cooper & Rose’ & Associates 

Portland, Oregon 

* F. H. Dammasch State Hospital, Phase 
Il, Wilsonville, Oregon. (struc.) $4 mil- 
lion. Client, Stanton, Boles, Maguire & 
Church, architects. 

" Terwilliger Plaza apartment building, 
Portland, Oregon, (struc.) $3,180,000 
Client, Smith-Phillips Company. 

" Warehouse addition and _ alteration, 
Portland, Oregon. (struc.) $621,770. 
Client, Meier & Frank Co., Inc. 

{ Oregon State Labor & Industry build- 
ing, Salem, Oregon. (struc.) $3.2. mil- 
lion. Client, Skidmore, Owings & Mer- 
rill, architects. 

* Grant high school library, Portland, 
Oregon. (struc. ) $235,000. Client, Whit- 
ney, Hinson & Jacobsen, architects. 

© Humboldt school, Portland, Oregon 
(struc.) $323,000. Client, Williams & 
Martin, architects. 

{ Group of seven buildings and chapel, 
Emanuel Hospital, addition to nurses 
home, reinforced concrete, Portland, 
Oregon. (struc.) $950,000. Client, 
Church, Newberry & Roehr, architects. 


Delmar L. McConnell 

Portland, Oregon 

* Design combination hangar and_ office 
building, Seattle-Tacoma — International 
Airport. (struc.) $1,250,000. Client, Pa- 
cific Northern Airlines, Inc 


PENNSYLVANIA 


Albright & Friel, Inc. 

Philadelphia, Pennsylvania 

" Sewage treatment plant, Ambler, Pa 
(struc., civil, mech., elec.) $850,000, Cli- 
ent, Borough of Ambler 

* Sewage treatment plant, Burnham, Pa 
(struc., civil, mech., elec.) $485,000. Cli- 
ent, Burnham Borough Authority 

€ Standby pumping station, Pine Grove 
water filtration plant, Pine Grove, Pa 
(struc., civil, mech., elec.) $750,000. Cli- 
ent, Chester Municipal Authority 

" Four additional 10-mgd tanks at Vil- 
lage Green, Pa. (struc., civil) $2,250.- 
000. Client, Chester Municipal Auth, 

* Sewage treatment plant, intercepting 
and branch sewers, Middletown, Pa 
(struc., civil, mech., elec.) $I million 
Client, Middletown Borough Authority 
{ Sanitary sewers, Plymouth Township, 
Pa. (civil) $1.5 > million. Client, Plym- 
outh ‘Township Municipal Authority. 

" Sanitary Sewers, East Norriton Town- 
ship, Pa. (civil) $1.4 million. Client, 
East Norriton Township Authority. 

* Sewage treatment plant, Plymouth and 
East Norriton Township, Pa. (struc., civ- 
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CAPACITY! FLEXIBILITY! ECONOMY! 
PERFORMANCE! ... everything you 


want in a material handling plant 


You determine exact performance specifications for the 
material handling plant your client wants. Roberts & 
Schaefer can meet your specifications, however exacting, 
with all required processing, distributing and storage sys- 
tems. It takes specialized experience, creative engineering 
skills and strong resources to deliver . . . as Roberts & 
Schaefer can and does. R&S will work closely with your 
staff on any phase of design and engineering — and is 
prepared to take full responsibility for construction. Good 
team work will get the job done right! 


ENGINEERS & CONTRACTORS 


ROBERTS & SCHAEFER 
130 NORTH WELLS STREET. CHICAGO 6G, ILLINOIS OG — 


NEW YORK 19,N.Y¥. «© PITTSBURGH 22,PA. © HUNTINGTON 10,W. VA. « ST. PAUL 1, MINN 
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WHEREVER YOU NEED 
TO COOL A FLUID... 
and have a problem 

of water supply or 
disposal . . . use 
NIAGARA “AERO” 
HEAT EXCHANGER 


>» Evaporating a very small amount of 
water in an air stream you can cool 
liquids, gases or vapors with atmos- 
pheric air, removing heat at the rate 
of input, controlling temperature pre- 
cisely. Save 95% of the cost of cool- 
ing water; save piping, pumping and 
power. You quickly recover your 
equipment cost. 

You can cool and hold accurately 


the temperature of all fluids, condense 


vapors, cool water, oils, solutions, in- 
termediates, coolants for mechanical, 
electrical or thermal processes. You 
have a closed system free from dirt. 
You have solved all problems of 
water availability, quality or disposal, 
maintenance expense is low. 

You may apply this to solvent re- 
covery, vacuum systems controlling 
reactions, condensing distillates, cool- 


ing reflux products. 


For more information, write for Bulletins 120, 124, 135. Address Dept. 


NIAGARA BLOWER COMPANY 
Dept. CO-6, 405 Lexington Ave., New York 17,N. Y. 


Niagara District Engineers in Principal Cities of U.S. and Canada 


: rom) 


_ EXTRA YEARS 


ble power 


of more dependa 
and at less cost per P 


OIL, GAS, OIL-GAS 
TODD 


SHIPYARDS CORPORATION 
PRODUCTS DIVISION 


SALES AND SERVICE DEPARTMENTS 
Columbia & Halleck Streets, Brooklyn 31, N. Y. 


PLANT, SALES AND SERVICE 
Houston, Texas 





il, mech., elec.) $900,000. Client, East 
Norriton-Plymouth Township Authority. 
{ Expansion of sewage treatment plant, 
York, Pa. (struc., civil, mech., elec.) $1.6 
million, Client, York Sewer Authority. 

{ Expansion of sewage treatment plant, 
Abington, Pa. (struc., civil, mech., elec. ) 
$500,000. Client, Commissioners of Ab- 
ington Township. 

" Section of Delaware Expressway, Phil- 
adelphia, Pa. (struc., civil) $14 million. 
Client, Commonwealth of Pennsylvania. 
{ Roosevelt Boulevard improvements, 
Philadelphia. (struc., civil) $6 million. 
Client, Commonwealth of Pennsylvania. 
{ Washington Avenue improvements, 
Philadelphia, Pa. (struc., civil) $5 mil- 
lion. Client, City of Philadelphia. 


Harris, Henry & Potter, Inc. 

Doylestown, Pennsylvania 

{ Water department integrated electron- 
ic load control system, Philadelphia, Pa., 
consisting of primary sensing devices 
and transducers, telemetering transmit 
ters and receivers, microwave relay sta- 
tions, supervisory control equipment, 
and data logger, scanner, operating con- 
sole and graphic panel at load control 
center, $500,000, Client, Philadelphia. 


Joseph T. Danko 

Pittsburgh, Pennsylvania 

© McClure high school, White Oak, Pa. 
(elec.) $201,000. Client, Frank High- 
berger, architect 

* Westmoreland county courthouse reno 
vation, Greensburg, Pa. (elec.) $52,000 
Client, Robert Brocker, architect. 

{ Municipal building, McKeesport, Pa. 
(elec.) $31,000. Client, Celli-Flynn 
architect. 


William F. Bell, P.E. 

Pittsburgh, Pennsylvania 

q Hilitop Shopping Center, 
Pa., consisting of Kroger supermarket 


Duquesne, 
restaurant, drugstore, and = three other 
stores, (struc., civil, mech., elec.) $250,- 
000. Client, Senator Frank Kopriver. 

" Remodel two 4-story buildings, Pitts 
burgh, Pa. Store fronts, stairways, win- 
dows, new plumbing, electrical, and 
sprinkler system. (struc., civil) $175,000. 
Client, George Defibaugh, owner. 


SOUTH CAROLINA 


J.C. Harrison & Associates 
Spartanburg, South Carolina 
{Inman elementary. school. 
$350,000. Client, W. M, Hudson, arch. 
Gaffney Baptist Church mech, 
$180,000. Client, Harold Woodward & 
Associates, architects 
© Mary Black Hospital addition mech, } 
$200,000, Client, Mary Black Hospital. 
q Jonesville elementary school mech, ) 
$140,000. Client, Hollis & Roberts 


(mech. } 


TENNESSEE 


A. E. Bost 

Knoxville, Tennessee 

"North Anderson County Utility Dis- 
trict water system. (struc., civil, mech., 
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For Safety... Efficiency... Economy in School Operation... 


Select Signalling and Protective Systems 
STANDARD 


TRADEMARK 











Years of specialized experience in the school 


. tested and proven operational features. . . single 


source responsibility... on-the-spot nationwide service 


facilities ...a reputation for constantly keeping faith with 


customers—these are just a few of the reasons why 
better school if its STANDARD-equipped Clock and Program Systems—Flex- 


chron® systems, featuring synchronous 
motor drive—full 12-hour resetting of 
classroom and corridor clocks auto- 
: matically. Famous “Memory Tape” pro 
Gy) All systems listed by Underwriters’ Laboratories, Inc gram control with its unequalled flexi- 
bility in programming. Bell Control 
Boards...reliable Minute Impulse 
clock systems 


your school will be a 


eocue 


Wh. iat } 


ane all 
Ah 


Fire Alarm Systems—Featuring double Emergency Lighting—Built-in systems Laboratory Panels—Famous Flexlab® 


electrical supervision for the utmost in 

safety and reliability. Special cadence 

“March Time” system... Master Code 

and Box Coded systems. Automatic de- 

tectors or manual stations . . . pre-signal 

features ...city alarm tie-in connections 
.. all other accessories. 





THE STANDARD ELECTRIC TIME COMPANY | 


Operating automatically and instantane- 
ously upon failure of regular power 
supply. Powered by automatically re- 
charged 32-volt nickel cadmium _bat- 
tery. Entire system under constant elec- 
trical supervision (even a_ burned-out 
lamp is immediately reported). 


715 Proneet tn (534 — Leader in (959 


voltage distribution systems providing 
variable a-c and d-c power to all work 
stations in laboratories. Completely 
“dead front” ...incorporate every pos- 
sible built-in safety feature for protec- 
tion of personnel and equipment. Field 
consultant service available. 


Request descriptive catalogs 
on systems illustrated. 


89 LOGAN STREET 
SPRINGFIELD, MASSACHUSETTS 





Travelling Display— 


MANUFACTURERS OF 


Watch for showing 


in your area. 


See 


complete STAND- 
ARD Systems in 


operation. 
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Emergency Fire Alarm 
Lighting Equipment Systems 


Clock ana 
Program Systems 


4 | > cs 


laboratory Hospital Signalling 
Panels Equipment 
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PRODUCT of QUALITY 


.FOR MOVING 


Type FC MASTER 


Forward Curved Blade Blowers 
for Air Conditioning, Heating and 
Ventilating Systems, Large air 
volume with low R.P.M. Smaller 
space requirements with high 
mechanical efficiency. Low internal 
resistance low shock loss. 
Engineered for exacting 
performance. Rugged construction 
for long life. Use for all industrial 
and commercial air supply 
requirements and many exhaust 
applications. Available in Class 1, 
Class 2, Class 3, and Class 4 


construction 


Built Up to a Standard 
— Not Down to a Price. — A PRODUCT 
fo) ame ler Vana 

BY 

MASTER FAN 


1323 CHANNING STREET * LOS ANGELES 21, CALIF. 


Sereing Westra dustry for over 40 youn 





ERRIGAN Weldforged 


GRATING & 


TREADS.../ — 


... for ECONOMY and SAFETY 


To give you an extra margin of safety Weld 
forged Grating’s spiral bars alternate right and 
left and are slightly raised above bearing bars 
One-piece units are match-marked for easy in 
stallation. Send now for free catalogs on both 


steel and aluminum grating 


Write Dept. C-6 
KERRIGAN IRON WORKS, INC. 














elec.) $725,000. Client, North Anderson 
County Utility District. 

{Knox Chapman Utility District water 
system, Knoxville, Tennessee. (struc., 
civil, mech., elec.) $1,125,000. Client, 
Knox Chapman Utility District. 

South Blount County Utility District 
water system. (struc., civil, mech., elec.) 
$1 million. Client, South Blount County 
Utility District. 

" Rockford Utility District water system, 
Blount County. (struc., civil, mech., 
elec.) $600,000, Client, Rockford Utility 
District. 

" Fort Loudoun Utility District water 
system, Loudoun-Monroe Counties. 
(struc., civil, mech., elec.) $450,000. 
Client, Fort Loudoun Utility District. 

* Cumberland Utility District water sys- 
tem, Roan-Morgan Counties. (struc., civil, 
mech., elec.) $600,000. Client, Cumber- 
land Utility District. 


UTAH 


Fuhriman, Hodson & Associates 

Provo, Utah 

"Sewage treatment plant. (civil) $1 
million. Client. Orem City, Utah. 
Freeway design, near Salt Lake City, 
Utah. (struc., civil) $2.5 million. Client, 
Utah State Road Commission. 

{ Water system improvements. (civil) 
$70,000. Client, Salem City, Utah. 

" Sewage treatment facilities. (civil) 
$600,000, Client, Payson City, Utah. 

* Special improvement project. ( civil ) 
$130,000, Client, Payson City, Utah. 
© Foundation studies at Brigham Young 
University for four new buildings. 
(civil) $6 million (value of buildings ). 
Client, Brigham Young University 
(through architect). 

" Preliminary studies on location of Red 
Creek Dam, Fruitland, Utah. (civil) 
$300,000, 


Paul H. Koch, Consulting Engineer 

Denver, Colorado 

* Municipal airport No. 1, Salt Lake City, 
Utah. (mech.) $3.5 million (total), 
$720,000 (mech.), Client, Ashton, Evans 
& Brazier, architects & engineers. 


VIRGINIA 


Herbert L. Bregman, P.E. 

Norfolk, Virginia 

* Community Methodist Church, Ports- 
mouth, Virginia. (mech., elec.) $20,000. 
Client, Shriver & Holland, architects. 
{W. M. Reay Company, Norfolk, Vir- 
ginia. (mech., elec.) $20,000. Client, 
Shriver & Holland, architects. 

"FF. W. Woolworth & Co., Princess 
Anne County, Virginia. (mech.) $30,- 
000, Client, Paul D. Woodward, arch. 
* Chamberlin Cleaners, Hampton, Vir- 
ginia. (mech.) $15,000. Client, Archi- 
tectural Association 

q Temple Israel additions and alterations, 
Norfolk, Virginia. (mech. ) $50,000. Cli- 
ent, Leavitt Associates. 

"Three bowling alleys, Virginia. 
(mech.) $180,000, Client, owner. 

" Restaurant and bar and new 3-story 
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Sutorbilt blowers deliver air or gas at capacities up to 20,000 cubic feet per minute 
and pressures or vacuums up to 10 pounds. Design incorporates two figure- eight 
impellers which rotate in opposite direction and deliver a metered volume of air or gas. 


SUTORBILT BLOWERS ASSURE 
TOP PERFORMANCE AND DEPENDABILITY 


You want peak performance... from a absorb heavy shocks without affecting 
blower that needs no special attention. precise timing of impellers. 

Sutorbilt ruggedness gives it to you! These and other Sutorbilt design features 
Cases, headplates and impellers are of plus highest-quality manufacturing 
sound, close-grained cast iron. Heavy- methods—assure maximum, mainten- 
duty anti-friction bearings maintain ance-free service from Sutorbilt blowers 
factory clearances throughout long ser- and gas pumps. Write for illustrated 
vice life. Wide-face herringbone gears, brochure giving complete specifications. 


—run in a bath of oil—are engineered to 3 
Representatives located in principal cities 


Consult your classified telephone directory 


te) LTS CORPORATION, 2966 East Victoria St. » Compton, Calif. 


Subsidiary of Fuller Company, Catasauqua, Pa. 


ROTARY POSITIVE. PRESSURE BLOWERS AND GAS PUMPS WITH VERTICAL OR HORIZONTAL MOUNTING 
1S WELL BUILT 


1163 
s-10 
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UF- Tel .¢-34-le mt) old tale mm mel-lel-To 
PLUG VALVES 





4 
ITT 


@ 2-WAY OR STRAIGHT 
SPRING LOADED 


@ 3-WAY SPRING LOADED 

@ ANGLE SPRING LOADED 

@ AIR CYLINDER 
OPERATED SPRING 


LOADED—all sizes 
and types 





LONG ON SERVICE...SHORT ON MAINTENANCE 


H & B’s new fully jacketed spring loaded plug valves feature an inverted 
tapered plug inserted and lapped into the housing from the bottom of the 
valve—then spring loaded. The spring wedges the plug to a perfectly tight 
seal, eliminating troublesome leaks. Easy to operate—no big handwheel... 
no freeze ... no “breaking loose” necessary. Easy to clean. Made in two port 
or multi port design, with any special stop arrangement desired. 


Bulletin J-57 sent on request 


HETHERINGTON & BERNER INC., 711 Kentucky Ave., Indianapolis 7, Ind. 








Faster steaming is only one 
of the many superior features 
of INTERNATIONAL COMPAK 
WATER TUBE PACKAGE BOILERS. 

No matter what you're look- 
ing for in a boiler — low cost 
. . . long life expectancy ... 
high efficiency . . . low main- 
tenance ... easy cleaning... 
automatic, foolproof operation, 
etc. — it will pay you to take 
a closer Jook at the COMPAK. 





COMPAK water tube boilers are available as 
completely packaged forced draft units for low or 
high pressure service in 22 sizes from 12 to 750 HP. Get full details from your 

ae INTERNATIONAL DISTRICT REPRESENTATIVE 
BOILER BUILDERS SINCE 1886 or write for Bulletin 1400 today. 


Steel Firebox Heating & Power Boilers 
Low & High Pressure Water Tube 
Package Boilers © International- 
LaMont Forced Recirculation Gen- 
erators « ASME Code Pressure 
Vessels & Welded Products. 


THE INTERNATIONAL 


BOILER WORKS CO. 





800 Spruce St. East Stroudsburg, Pa. 
Manufactured and sold in Canada under agreement with CANADIAN VICKERS LTD. Montreal, P. @. 


220 








building, Norfolk, Virginia. (mech.) 
$50,000. Client, G. M, Smith, Jr., arch. 
€ Oliver residence, Blacksburg, Virginia. 
(mech., elec.) $10,000, Client, Shriver 
& Holland, architects. 

{ Weisberg residence, Portsmouth, Vir- 
ginia. (mech., elec.) $20,000. Client, 
Arthur Konikoff, architect. 

{R & U projects, Fort Story, Virginia. 
(mech.) $125,000, Client, C. Warren 
Bogan Associates. 


F, W. Scheidenhelm and Associates 

New York, New York 

q Hydroelectric power project involving 
two dams. Pumped storage and installa- 
tion of about 320,000 kw. (struc., civil ) 
$45 million. Client, Appalachian Power 
Co., Roanoke, Va. 


WASHINGTON 


R. W. Beck and Associates 

Seattle, Washington 

{ Design additional facilities, U. S. Air 
Force station, State of Washington. ( civ- 
il, struc., mech., elec.) $500,000. Client, 
Corps of Engineers. 

{ Design hangar modifications, U. S. Air 
Force station, State of Washington. 
(mech., elec.) $215,000. Client, U.S.A.F. 


Charles E. Kitchin, P.E. 

Seattle, Washington 

Produce warehouse, Seattle, Washing- 
ton. (struc.) $600,000. Client, Decker 
& Christenson, architects. 

{ Greyhound bus depot, Everett, Wash- 
ington. (struc.) $150,000. Client, Deck- 
er & Christenson, architects. 


Dean J. Athay 

Vancouver, Washington 

{ Vocational school building, State 
School for Deaf. (elec.) $550,000. Cli- 
ent, Coburn Ackley, architect 

" Addition to First Methodist Church 
Vancouver, Washington, (elec. ) $350 
000, Client, Day Hilborn, architect 


WYOMING 


Bishop & Spurlock 

Lander, Wyoming 

© Canal system to irrigate 15,000) acres 
of arid land, located in Sublette County 
Wyoming. Main canals to divert) from 
Green River and Cottonwood Creek 
$200,000. Client, Green River Deve lop 
ment Co., Big Piney, Wyo 


FOREIGN 


Harza Engineering Company 

Chicago, [linois 

{ Guayabo hydroelectric project. Expan 
sion underground power station, addi- 
tion of fourth 15,000-kw unit and 115- 
kv transmission line, San Salvador to 
Santa Ana in El] Salvador, C. A. $2.4 
million. Client, Government of El Sal- 
vador (CEL). 

* Guija control project Earth dikes, foun- 
dation grouting, and approach canal 
$2.1 million. Client, Government of EI 
Salvador (CEI aa 
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WAGNER 


Taie-telg-1 6 


Type 
'CT-y-]gaaleoice) g-) 





<= OP ry, 
Lie ea 
me “s 


be, 


Heat treated 
high capacity 
helical 

gears 


Gears are hardened 
after cutting, for maxi- 


FOR THE mum hardness and 


POWER YOU WANT longer weer 
AT THE SPEED YOU NEED 


Wherever you need “‘slower than motor speeds”’ you can get positive 
speed reduction with plenty of power by using Wagner Gearmotors. 
This extension to the Wagner line provides compact motorized 
drives, with both motor and gear housing of corrosion-resistant 
cast iron. Available with the latest NEMA Frame open protected 
or totally enclosed fan-cooled motors, they combine Wagner motor 
dependability with rugged, simplified gear units to give you speed Improved lip type 
reduction equipment designed for greater capacity and longer life seals are used on hori 
in ordinary up to rough service. , eine anno = 
Wagner Gearmotors offer a wide variety of sizes in single, double, double poner ties e 
triple or quadruple reductions, horizontal or vertical foot or flange seal with slinger and 
mountings—speeds from 74% to 780 RPM. Write for Bulletin drain-off gives posi 
MU-227. j tive protection against 
Whether you specify or apply power transmission equipment, your oe 
nearby Wagner Sales Engineer will be glad to help you select the 
right drive for your applications. 


ee 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wadsner Electric Corporation 


6431 Plymouth Ave., St. Louis 14, Missouri. 











SERVING 2 GREAT GROWTH INDUSTRIES ...ELECTRICAL... AUTOMOTIVE 
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No. 180 
OPW JORDAN 


self-operating 
temperature 
control valve 


with the sliding 

gate and plate 
the different 
and improved 
way to control 
temperature 


® MORE ACCURATE REGULATION 
© GUARANTEED DEAD END SHUT-OFF 


* ELIMINATES NEED FOR PRESSURE REDUC- 
ING VALVE ON HIGH INLET PRESSURES 


For more facts, write for Bulletin J-180 


OPW-JORDAN 


OPW-JORDAN 
JORDAN CORPORATION 


{3} 6013 Wiehe Road 


Cincinnati 13, Ohio 


WATERSTOPS 


FOR MASONRY CONSTRUCTION JOINTS 


< 





o + 


RUBBER or VINYL 
Williams Efficiency Waterstops are made 
from Natural Rubber Stock, and designed 
for maximum effectiveness in any type of 
cast-in-place construction joint. They will 
bend around corners — will not crack or tear 
from shear action. Tensile Test: 3990 Ibs.; 
Elongation Test: 650%. Available in rolls 
up to 80 feet in length. Field splicing is 
simple. Williams Waterstops can also be 
furnished in Vinyl or Neoprene for indus- 
trial uses where resistance to oil and other 
injurious wastes is desirable. These highly 
effective W aterstops are now in use in hun- 
dreds of industrial plants, commercial and 
public buildings throughout the country. 


See Sweet's, or Write for Information. 


WILLIAMS 
EQUIPMENT and SUPPLY CO. 


456 W. Eight Mile Rd., Hazel Park, Mich. 





June 3. American Institute of Con- 
sulting Engineers; Luncheon Meet- 


ing, Engineers Club, New York, N.Y. 


June 4-5. The University of Wisconsin 
Extension Div.; Consulting Engineers 
Institute, The University of Wis- 
consin, Madison, Wisconsin. 


June 11-13. Michigan Society of Pro- 
fessional Engineers; Annual Conven- 
tion, Gratiot Inn, Port Huron, Mich. 
June 14-18, American Society of Me- 
chanical Engineers; Semiannual Meet- 
ing, Chase-Park Plaza, St. Louis, Mo. 


June 15-17 
Annual 


American Nuclear Society; 
Meeting, Gatlinburg, Tenn. 
June 17-20. National Society of Pro- 
fessional Engineers; Annual Meeting, 


Commodore Hotel, New York, N.Y 


June 21-26. American Institute of Elec- 
trical Engineers; Summer and Pacific 
General Meeting, Olympic Hotel, Se- 
attle, Washington 


June 22-23. Illuminating Engineering 
Society; Great Lakes Regional Confer- 
ence, Statler Hotel, Buffalo, N.Y. 


July 1-3. American Society of Civil 
Engineers; Hydraulics Conference, 
Colorado State U., Fort Collins, Colo. 


August 9-12, American Society of Me- 
chanical American Insti- 
tute of Engineers; Heat- 
Transfer Conference, University of 
Connecticut, Storrs, Connecticut. 


Engineers, 
Chemical 


{ug 23-26 
Electrical 
dustry 


Institute of 
Petroleum In- 
Wilton Hotel, 


Long Beach, California. 


American 
Engineers; 
Conference, 


Consulting 


Engineers’ 


Calendar 


Sept. 9. American Institute of Con- 
sulting Engineers; Luncheon Meeting 


Engineers Club, New York, N.Y. 


Sept. 20-23. American Society of Me- 
chanical Engineers; Petroleum-Me- 
chanical Engineering Conference, Rice 
Hotel, Houston, Texas. 


Sept. 27-30. American Institute of 
Chemical Engineers; National Meet- 
ing, Hotel St. Paul, St. Paul, Minn 


American Societv of 
American In- 
stitute of Electrical Engineers; Na- 
tional Power Conference, Hotel 
Muehlebach, Kansas Citv, Missouri. 


Sept. 30-Oct. 2 
Mechanical 


Engineers, 


Oct. 5-8. National Association of Cor- 
Northeast Region 
Conference, Lord Baltimore Hotel, 
Baltimore, Marvland. 


rosion Engineers, 


Oct. 11-16. American Institute of Elec- 
trical Meet- 
ing, Morrison Hotel, Chicago, Hlinois. 


Engineers; Fall General 


Oct. 19-23. American Society of Civil 
Engineers; Annual Convention, Hotel 


Statler, Washington, D. C. 


20-22. American Standards <As- 
10th National Conference 
on Standards, Sheraton-Cadillac Ho- 
tel, Detroit, Michigan. 


Oct. 


sociation; 


Oct. 26-28. American Road Builders’ 
Association; National Highway Con- 
ference, Leamington Hotel, Minne- 


apolis, Minnesota 


Nov. 16-19. Institute of 
Electrical Engineers; Fifth Conference 
Magnetic Mate- 
rials; Sheraton-Cadillac Hotel, De- 
troit, Michigan. 


American 


on Magnetism and 
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Puzzle: Find the Spang Floor Pan! In this unretouched close- 
up photo, it’s barely visible between the man’s feet. From 
a few feet away, it’s difficult to spot this access-box covering. 
Only Ye" rim and corner and center screws are visible. 


(Right inset) Linoleum tile is easily and accurately cut to fit 
recess in this square Spang Floor Pan design. Center and 
corner screws hold floor pan and access box plate firmly in 
place. Square access box provides maximum working area. 


ie tim makes this SPANG floor pan practically invisible! 


New square aluminum alloy recessed pan 
covers underfloor duct access openings... 
provides smooth, unbroken floor pattern 


Now, SPANG offers you another exclusive feature which en- 
hances appearance of the finished building equipped with 
SpANG Underfloor Duct and SPANG Headerduct electrical race- 
ways ... the SPANG Floor Pan. 

This new square pan, which covers duct access openings, 
does not present the problem of thick, conspicuous pan rims 
or circular cuts in the floor. It is constructed of !i¢’’ stamped 
aluminum alloy. Floor tile can be quickly and accurately cut 
to cover it. 

The SPANG Floor Pan is recessed in the access box cover to 
make the tile flush with the rest of the floor. All that shows 
are the i’ rim and retaining screws. From a few feet away, 
it’s practically invisible! 


THE NATIONAL SUPPLY COMPANY 

SPANG 

UNDERFLOOR 
Duct 


Subsidiary of Armco Steel Corporation VY J 


TWO GATEWAY CENTER, PITTSBURGH 22, PENNA. 
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This is just one of many advantages you design into a build- 
ing when you specify SPANG Underfloor Duct or Headerduct. 
A SPANG system offers easy and economical installation . . . 
complete flexibility for future changes in the electrical needs 
of the building without extensive construction ... and the 
latest designs in service fittings that harmonize with any in- 
terior furnishings. 

For complete information, mail the coupon below. 


The National Supply Company—Tubular Division 
P.O. Box 416, Pittsburgh 30, Penna. 


Please send me complete literature on Spang Underfloor 
Duct, Headerduct and Service Fittings. 


Name 
Title 
Company 
Address 


City Zone 


-—-————-—-—--------] 








ADVERTISERS’ INDEX 


ACF Industries, Incorporated 

— W-K-M Division 187 
Aerovent Fan Co., Inc. 10 
Air Devices, Inc. 125 
Allen-Bradley Co. 3rd Cover 
Allen Mfg. Co., W. D. 136-137 
Allis-Chalmers 51, 135, 169, 213 
American Cast Iron Pipe Co. 53 
American Gas Association 175 
American Marsh Pumps 132 
American-Standard Industrial Division 147 
American Vitrified Products Co. 226 
Ammerman Co., Inc. 186 
AMP, Inc. 146 
Appleton Electric Co. 41 
Armco Drainage & Metal Products, Inc. 43 
Arrow-Hart & Hegeman Electric Co. 69, 144 
Auth Electric Co. 200 


Babcock & Wilcox Co. 189 
Barco Manufacturing Co. 208 
Barnebey-Cheney 40 
Bayley Co., The William 67 
Beatty Scaffold, Inc. 9 
Bituminous Coal Institute 32-33 
Borden Metal Products Co. 31 
Bruning Co., Inc., Charles 194 
Buffalo Forge Co. 59 
Burgess-Manning Co. 166 
Byers Co., A, M. 151 





SERVICES FOR 
CONSULTING ENGINEERS 


M. W. KELLOGG 


Piping System Flexibility Analyses 
SEND FOR BOOKLET 


DESCRIBING THIS SERVICE 


THE M. W. KELLOGG COMPANY 
711 Third Avenue, New York 17, N. Y 











AMERICAN AIR SURVEYS INC. 


Aerial Topographic Maps 
Aerial Photos & Mosaics 


for 


4 « highways « city engineering 
© subdivisions ¢ airports @¢ mining 


907 Penn Ave., 


Reps Chicago 


Pittsburgh 22, Pa. 
Huntington, W.Va 








RANNEY METHOD WATER SUPPLIES, INC. 
Ranney-Collectors Vertube Wells 
Ranney Galleries Intakes 

Engineering Service Available to Consulting 

Engineers and Architects 
Descriptive Film Available 
841 Alton Ave. 


PO Box 54145 Columbus 19, Ohio 








THE HINCHMAN eCORPORATION 
CORROSION ENGINEERING 


Surveys — Designs — Reports — Specifications 
UNDERGROUND UTILITIES 
Location, mapping, electronic leakage surveys 
Electrotysis surveys electrical grounding 
systems 








Francis Paims Building, Detroit 1, Michigan 


Experience Counts: er end- 


Photos and lg sa ag Maps for 
Engineering Planning and Devel- 
opment —Anywhere in the World! 


+ AERO SERVICE CORPORATION 
Philadelphia 20, Pa. 
Oldest Flying Corporation in the World « Founded 1919 
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Carrier Corp. 

Ceilcote Co., Inc. 

Certified Ballast Mfgrs. 
Chrysler Corp., Airtemp Div. 
Cleaver Brooks Co., Boiler Div. 
Climax Engine Mfg. Co. 
Combustion Engineering 
Committee on Steel Pipe Research 
Connor Engineering Corp. 
Continental Wire Corp. 
Couch Co., S. H. 
Crouse-Hinds Co, 


Dean Products Inc., 
Thermo-Panel Coil Div. 

Drayer-Hanson, Div. 
National-U.S. Radiator Corp. 

Dunham-Bush, Inc. 

Dur-O-waL 


Edwards Co., Inc. 

Electric Storage Battery Co. 
Emhart Mfg. Co., Maxim Div. 
Enjay Co., Inc. 

Erie City Iron Works 
Everlasting Valve Co, 
Executone 


Fairbanks Co. 

Federal Pacific Electric Co. 
Flexitallic Gasket Co. 

Fly Ash Arrestor Corp. 
Fyr-Fyter Co. 


General Electric Co. 75, 184-185 
General Filter Co. 64 
Globe Co., Products Div. 56 
Golden Anderson Valve Specialty Co. 176 
Goodyear Rubber Co, 196 
Gorman-Rupp Co. 55 
Goulds Pumps, Inc. 25 
Granco Steel Products Co. 28-29 
Graver Water Conditioning Co., 

Div. of Union Tank Car Co. 4 


Hamilton Kent Mfg. Co. 164 
Hardinge Co., Inc. 204 
Haws Drinking Faucet Co. 180 
Heinemann Electric Co. 206 
Hendrick Mfg. Co. 22 
Hetherington & Berner, Inc. 220 
Hewitt-Robins 161 


Illinois Water Treatment Co, 140 
Inland Steel Products Co. 174 
International Boiler Works Co. 220 
Iron Fireman Mfg. Co. 165 
Irving Subway Grating Co., Inc. 39 
1-T-E Circuit Breaker Co. 35-36-37-38 


leffrey Mfg. Co., The 131 
Johnson Service Co. 14 
Jordan Corporation 222 


Keasbey & Mattison Co. 126-127 
Kerrigan Iron Works 218 
Kinnear Mfg. Co., The 152 
Kirlin Co., The 3 
Klieg! Bros. 12 
Kramer Trenton Co, 197 


Lamson & Sessions Co. 172-173 
Lennox Industries Inc. 48 
Leupold & Stevens Instruments, Inc. 58 
Liquidometer Co. 164 
Ludlow Valve Mfg. Co., Inc. 201 


Magnetrol, Inc. 16 
Master Builders Co. 181 
Master Fan Corp. 218 
Merriman Brothers, Inc., Lubrite Div. 196 


Michael Flynn Mfg. Co. 46-47 
Moloney Electric Co. 128-129 
National Supply Co. 

Tubular Products Div. 223 


Neo-Ray Products 

Nesbitt, Inc., John J. 
Niagara Blower Co. 

Nicolet Industries, Inc. 
Northern Blower Co., The 
Nugent & Co., Inc., Wm. W. 


Oasis Water Coolers 
The Ebco Mfg. Co. 225 
Ohio Injector Co., The 2nd Cover 


Pass & Seymour, Inc. 178 
Peerless Electric Co. 193 
Penn Ventilator Co, 203 
Perlite Dept. 

Great Lakes Carbon Corp. 202 
Pick Nicollet Hotel 168 
Pittsburgh Corning Corp. 207 
Planet Corp., The 149 
Porta Trace, Inc. 162 
Pratt Co., Henry 150 
Propellair, Div. of Robbins & Myers, Inc. 134 


Radio Corp. of America 71-72 
Reliance Gauge Column Co. 156 
Reznor Mfg. Co. 168 
Roberts & Schaefer Co. 215 
Rockwell Co., W. S. 214 
Rockwell Standard Corp., 

Grating Div. 214 
Roebling's Sons Corp., John A. 17 
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OASIS WATER 








FULL 3 GPH 


Newest addition to the famed Oasis water cooler line is 
the convenient Model 3P with 3 GPH capacity which 
takes just one sq. ft. of space, is only 4014” high, and 
is low in cost. 


Since 14 of all water cooler locations require a cooler 
in this size range, Oasis Model 3P fills a big need. It 
is ideal for small offices. And it fills the need for two 
or more coolers for large offices and light industry, to 
save time going to and from the water cooler. Serves 
36 people in offices and schools, 20 people in light 
industry. 


From base to bubbler, the new Model 3P is engineered 
for the same high quality and top performance as every 
other cooler in the Oasis line . . . broadest in the in- 
dustry. Oasis Model 3P is a low cost water cooler that 
you can specify with the utmost confidence. 


For greatest satisfaction, specify Oasis water coolers. 
We will gladly send complete information on Model 3P 
or any other of the 17 Oasis water coolers. 
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WATER COOLERS 


The Ebco Manufacturing Company, Columbus 15, Ohio 


Manufacturers of the 
most complete line of water coolers. 


Distributed in Canada by G. H. Wood & Co., Ltd. 


JUNE 1959 











COOLER 
MPACT, ECONOMICAL 


THE EBCO MANUFACTURING COMPANY 
Dept. 3 N, Columbus 13, Ohio 


Send complete information on Oasis water coolers, i 


the new Model 3P water cooler 


name 
company 
address 


city 





Amvit vitRiFi—D CLAY LINER PLATES 
protect concrete structures from disintegration 


CLAY LINER PLATES ARE 
UNAFFECTED BY EROSION, ABRASION 
OR CORROSIVE ACIDS OR GASES 


For complete protection of concrete pipe sewers, industrial 
sewers, acid vats, sewage treatment tanks, neutralizing 
baths, culverts, retaining walls, and bridges use Amvit 
clay liner plates for these five big reasons: 


1, RESISTS ACID ATTACK — Amvit Liner plates are specially 
manufactured to meet all application requirements which 
entail resistance to acids, alkalies, and chemical reaction. 
They are made of the same high grade clays that go into 
famous Amvit sewer pipe. They are formed, dried, and 
vitrified to obtain clay pipe density and hardness. 


2. PREVENTS ABRASION — Amvit Liner plates are not affected 
by the wearing action of sand, rocks, gravel, or other solids 
often encountered in streams and rivers. They protect all 
surfaces against corrosion and abrasion. 


3. EASY INSTALLATION — Amvit Clay Liner Plates, hardened, 
glazed, and durable, permanently bond and lock to masonry 
and corcrete work. They are easily installed on concrete 
forms and are sized according to standardized specifications 
for uniform spacing. 


4. SIZES FOR EVERY JOB —'T'o meet the applications of liner 
plates in industry, sewerage, and drainage, they are manu- 
factured flat or curved, in 24-inch lengths, 9 inches wide. 
Lengths under 24 inches for special applications are avail- 
able on request. 


STANDARDS FOR CURVED LINER PLATES 





Pieces Pieces 
Diameter Required Radius Diameter Required Radius 
Sewer For Circle Sewer For Circle 





Inches Number Inches Inches Number Inches 


24 12 69 23 33 
27 13% 72 24 33 
30 16% 78 26 45 
33 16% 84 28 45 
36 90 30 

39 96 32 

42 102 34 

45 2 108 36 

48 114 38 

51 2 120 40 

54 126 42 

57 132 44 

60 y 138 46 

63 144 48 

66 








5. LOW COST “LIFE INSURANCE” — Building Amvit Liner Plates 
into the original structure assures a reduction in mainten- 
ance and an increase in life expectancy far beyond the cost 
of liner plate protection. 


For your next job, specify Amvit Clay Liner Plates 
by brand. Your local concrete pipe manufacturer 
can obtain them on short notice. 


For more information, write or call for our detailed 
booklet on Amvit Liner Plates. American Vitrified 
Products Company, National City Bank Building, 
Cleveland, Ohio, or our office nearest you. 


SINCE 


American Vitrified 
Products Company 


NATIONAL CITY BANK BUILDING 
CLEVELAND, OHIO 
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BULLETIN 709 
STARTERS 


ALLEN-BRADLEY 12 nannies 


from Size O (at left) 
up to Size 8. 


Solenoid Starters give 


MORE MILLIONS 
OF TROUBLE FREE |)__ 
OPERATIONS vs dee 


...and for good reasons i reerw A 


. ONT ACTORS WAVE Sri vER at 
NEVER CLEAN DRESS Of FILE Them 


aa{" a \ 


ve 
Ne 
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. 
e ONE MOVING PART 
With this simple solenoid design, there’s 
virtually nothing to go wrong—all trouble— 
causing bearings, pivots, and flexible jumpers 
have been eliminated. 


e DOUBLE BREAK, SILVER ALLOY CONTACTS 
Allen-Bradley silver alloy contacts never 
require maintenance. They are always 

in perfect operating condition ... and remain 
so until completely worn away. 


e SIMPLE UP-AND-DOWN MOTION 


The virtually frictionless, straight line 
vertical motion provides uniform contact 
pressure at all times—and assures con- 
sistent, rapid operation of the contactor. 


« RELIABLE OVERLOAD PROTECTION 

All A-B starters are equipped with two 
permanently accurate and reliable overload 
relays that protect motors against ‘‘burnouts.” 


Three overload relays can be furnished. BULLETIN 709 SIZE 7 





*) Contacts 





with maximum ratings of 300 


hp, 220 v; 600 hp, 440-550 v. 


ALLEN-BRADLEY 


QUALITY 
MOTOR 
CONTROL 





LBS /BHP/HR 


CONSUMPTION 


SPECIFIC FUEL 


BLOWER PRESSURE RATIO P2 





How much do you know about 


TURBOCHARGING AN ENGINE? 


An interview with William M. Kauffmann, Chief Engineer of the Engine Division, 
Worthington Corporation. Turbocharging of high-output engines is an accomplished 
fact. Last year 100% of all power engines built by Worthington were equipped with 
turbochargers. In this short interview Mr. Kauffmann outlines some of the design 
philosophy behind turbocharging. If you would like to have more information about 
Worthington’s line of turbocharged engines and engine compressors, won’t you write 
to Worthington Corporation, Section 43-7, Harrison, N. J. In Canada: Worthington 
(Canada) Ltd., Brantford, Ontario. 
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HIGH OUTF TURBOCHARGE 
TO 


TPUT c ENGINE | 
(IN TERCOOLEL > F) | 





ENGINE 
PERATING 
CURVE 


NeRPM 
100% N° NORMAL 
TURBINE RATEO SPEED 


A. The method I favor uses design 
principles that produce optimum 
mechanical and thermal operating 
efficiency. For example, four-valve 
head design gives higher volumetric 
efficiency; thru-flow scavenging re- 
sults in increased cool air flow 
through the cylinder; flood cooled 
pistons reduce ring belt tempera- 
ture; dry exhaust manifold lowers 
heat rejection to cooling system; air 
aftercooling reduces initial cycle 
temperature and thermal load; high 
pressure turbochargers give high air 
excess at moderate charging pres- 
sures due to improved combined ef- 
ficiencies of gas turbine and blower; 
fixed valve overlap assures best scav- 
enge ratio and increased trapped air 
volume; high velocity jacket water 
cooling reduces liner temperature. 


A. Paradoxically, modern high- 
output Diesels exhibit far better fuel 
consumption than older, low pres- 
sure charged units. Fuel consump- 
tions of .360 lbs./bhp/hr. or lower, 
on fuel oil, and 6250 Btu/bhp/hr. or 
under, on dual fuel or spark ignition 
operation are not unusual, This 
makes thermal efficiencies of 40% 
or over, available to power users. 
Result: additional first cost econ- 
omy for heat exchanger equipment 
and auxiliary sizes, plus the better 
plant economy. 


A. Reduced barometric pressure 
at altitude increases available gas 
turbine power, thus allowing pack- 
ing as much air into the engine as at 
sea level. Turbochargers with blow- 
er pressure ratios up to 3.0, make 
possible sea level ratings at alti- 
tudes up to 8000 ft. Turboblower dis- 
charge air aftercooling gives these 
engines low mean cycle temperatures 
consistent with sea level operation. 
Benefit: less floor space and build- 
ing size than for previously derated 
units. Such units have given excep- 
tionally reliable service, matching 
sea level overload performance. 


A. An integrated turbolubricating 
system permits using proper lubri- 
cant for the turbocharger. A sep- 
arate sump, full-flow filter and pump 
provide complete rotating element 
protection for long life with only 
periodic inspection. These turbo- 
chargers are of rugged design and 
are thoroughly field proven. Normal 
full load speed is conservative, usu- 
ally not exceeding 80% of supplier 
maximum recommendation. 


A. The first turbocharged gas 
burning diesel was conceived by 
Worthington’s engineers in 1943, and 
demonstrated to the public early in 
1945. This design used low pressure 
gas, admitted into the air inlet pas- 
sage, and represented a new concept 
for gas operation. Air-fuel ratio con- 
trol developments (Worthington’s 
“Turbomizer”) for spark ignition 
engines, followed. Since many basic 
dual fuel and spark ignition engine 
components were interchangeable, 
the Tri-Power engine was the next 
logical step. This gives turbocharged 
diesel oil, dual fuel gas, or spark ig- 
nition gas engine operating with the 
same unit, allowing use of most eco- 
nomical fuels. 


A. Large bore, slow speed, gas en- 
gines suffer from low knock limit 
due to small cooling area per unit 
cylinder volume. Here, extreme 
measures to cool the air are neces- 
sary, although possibly complex and 
costly for moderate ratings. High 
cylinder surface-to-volume ratio en- 
gines (such as Worthington’s SW14) 
exhibit high knock limit and will 
operate at high bmep with only nor- 
mal aftercooling. This means sim- 
pler construction and operation. 


WORTHINGTON 





